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Announcement! 


OFFICIAL 


RADIO SERVICE MEN’S 
ASSOCIATION — — 


VER since the appearance of the com- 

mercial radio broadcast receiver as a 

household necessity, the Radio Service 

Man has been an essential factor in the 
radio trade; and, as the complexity of electrical 
and mechanical design in receivers increases, an 
ever-higher standard of qualifications in the 
Service Man becomes necessary. 


The necessity, also, of a strong association of 
the technically-qualified radio Service Men of the 
country is forcing itself upon all who are familiar 
with radio trade problems; and their repeated 
urgings that such an association must be formed 
has led us to undertake the work of its 
organization. 


This is the fundamental purpose of the 
OFFICIAL RADIO SERVICE MEN’S ASSOCIA- 
TION, which is not a money-making institution 
or organized for private profit; to unite, as a 
group with strong common interests, all well- 
qualified Radio Service Men; to make it readily 
possible for them to obtain the technical informa- 
tion required by them in keeping up with the 
demands of their profession; and, above all, to 
give them a recognized standing in that pro- 
fession, and acknowledged as such by radio manu- 
facturers, distributors and dealers. 


To give Service Men such a standing, it is 
obviously necessary that they must prove them- 
selves entitled to it; any Service Man who can 
pass the examination necessary to demonstrate 
his qualifications will be elected as a member 
and a card will be issued to him under the seal 
of this Association, which will attest his ability 
and prove his identity. 


The terms of the examination have been drawn 
up in co-operation with a group of the best-known 
radio manufacturers, as well as the foremost 
radio educational institutions. 








The following firms are co-operating with us: 


GRIGSBY-GRUNOW CO (Majestic), CHICAGO 

STROMBERG-CARLSON TELEPHONE MFG. 
CO., ROCHESTER, N. Y. 

CROSLEY RADIO CORP., CINCINNATI, OHIO 

COLIN B. KENNEDY CORP., SOUTH BEND, 
IND. 


The schools who have consented to act as an 
examination board are: 


International Correspondence Schools, Scranton, 
Penna.; Mr. E. Carpenter, Dean. 


RCA Institutes, Inc., New York, N. Y.; Mr. R. 
L. Duncan, President. 


East Bay Radio Institute, Oakland, Calif.; Mr. 
T. T. Tonnehilt, Director. 


ae _Sugiotns Association of America, Chicago, 
; Mr. A. G. Mohaupt, President. 


School of Engineering of Milwaukee, Milwaukee, 
Wisc.; Mr. W. Werwath, President. 


Rider-Goll Radio School, New York, N. Y.; Mr. 
John F. Rider, Director. 


Radio College of Canada, Toronto, Canada; Mr. 
J. C. Wilson, President. 


Radio Division, Coyne Electrical School, Chicago, 
Ill.; Mr. H. C. Lewis, President 


We shall not attempt to grade the members into 
different classes. A candidate wil. be adjudged 
as either passing or not passing. If the school 
examining the papers passes the prospective mem- 
ber as satisfactory, we shall issue to him an 
identification card with his photograph. 


If the candidate does not pass this examination 
the first time, he may apply for another examina- 
tion three or six months later. 


There is absolutely no cost attached to any 
service rendered by the Association to its mem- 
bers, no dues, no contributions. 


If you wish to become a member, just fill out 
the coupon below and mail it to us. We will 
send you all the papers necessary to become a 
member. 


oO. R. S. M. A., 
c/o RADIO CRAFT, 
98 Park Place, 
New York, N. Y. 
I wish to become a member of your Association. 


Please mail me the examination papers and appli- 
cation blanks. 


Name 


Address eevee 


, i an deen’ . State.. 
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HOUSANDS of skilled Radio Service Men are cw now to 

service all-electric sets. By becoming a certified R. A. Service 

Man, you can earn $3.00 an hour full time or spare ‘ina. and fit 
yourself for the big-pay opportunities that Radio offers. 


par with experts who have been in the radio business for years. With 
its help you can quickly diagnose any ailing Radio set. The training 
we give you will enable you to make necessary analysis and repairs. 


Serving as a “radio doctor” with this Radio Set Analyzer is but one 
of the many easy ways by which we help you make money out of This amazing Radio Set Analyzer plus the 


Radio. Wiring rooms for Radio, installing and servicing sets for instructions given you by the Association will 

dealers, building and installing automobile Radio sets, constructing transform you into an expert quickly, With 

| and installing short wave receivers ... those are a few of the other it, you can locate troubles in all types of sets, 
ways in which our members are cashing in on Radio, test circuits, measure resistence and condenser 

capacities, detect defective tubes Knowing 

As a member of the Radio Training Association, you receive personal how to make repairs is easy; knowing what 

instruction from skilled Radio Engineers. Upon completion of the the trouble is requires expert knowledge and 

a Radio Set Analyzer. With this Radio Set 


training, they will advise you personally on any problems which arise . 
Analyzer, you will be able to give expert serv- 


in your work. The Association will help you make money in your ee tee I ce Rakes” Dinan te a 
spare time, increase your pay, or start you in business. The easiest, anh india’ ial Giimaiiens Gaeta coe ae 
quickest, best-paying way for you to get into Radio is by joining is bet ane of ‘Ge Seseis tek ol tc ‘cote 
the Radio Training Association. as a member of the R. T. A, 





Special No-Cost Memberships Now Open 


To all ambitious men, No-Cost Memberships that may not—need 












<<< - 4] 
not—cost you a cent are available. The training and the valuable 5 Fill Out and Mail Today! | 
Radio Set Analyzer can be yours! Now is the time to prepare to 
be a Radio Service Man! By the time you're ready, demand will | RADIO TRAINING ASSOCIATION OF AMERICA | 
exceed supply. Bigger salaries, rapid promotion, bigger opportunities ! | Dept. RCA-6, 4513 Ravenswood Ave., Chicago, ll. 
For the sake of extra money made in your spare time, bigger pay, | Gentlemen: Send ac details of vour No-Cost | 
a business of your own, a position with a future, get in touch with | Training Offer and information on how to make ! 
the Radio Training Association at once. Send for No-Cost Member- 1 real money in radio quick. | 
ship Plan, and FREE Radio Handbook that will open your eyes | : 7 | 
as to what Radio has in store for the ambitious. Don’t wait! Don't | " | 
| delay! Get started now! PRE ath cuvssaeriendadieVeievab ska suane tus wasn { 
RADIO TRAINING ASSOCIATION OF AMERICA SNE cian bind cupmaaneneies pindinesee 
Dept. RCA-6 4513 Ravenswood Ave. Chicago, Ill. bs ‘. 
Py cwasevcecdvcenesacs tate 
5 City... cece seen. ES sn 
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In Forthcoming Issues 


HOW TO MAKE A RADIO ROBOT, by H. G. Cisin. The HOW TO FIGURE R.F. COILS, by Clifford Denton. No 


remarkable doings of robots now command a great deal of question has been asked so often of radio editors as “How 
interest, as every visitor to late radio shows can testify. In many turns of wire on the coil?” We would not say that 
this article Mr. Cisin will describe the construction of a all editors are tired of answering it; but the reader who 
robot of considerable versatility, by means within the reach is interested in “rolling his own” should keep this article 
of resourceful radio experimenters. always within reach, and save postage stamps. 


THE DESIGN OF POWER TRANSFORMERS AND THE MODERNIZATION OF THE SUPERHETERO- 


CHOKES. Many constructors have very clear ideas about DYNE, By C. H. W. Nason. An explanation of the sudden 
the R.F. components of a receiver, but they would like to revival of the superheterodyne, with many new features 
know more about its heavy end. While you may not wish added to the fundamental merit of its principle of operation; 
to build your own pack components, this article will give and some hints for the constructor. Incidentallt—there is 
you the necessary information, which will be otherwise useful. not a formula in the article. 
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&reat ©pportuniri iz fi 
by MY course, 


You' 


J. E. Smith, Pres. 


You like action, romance, thrills! You'll get them in 
Radio—plenty of them! Big pay, too. That is why I urge 
you to mail the coupon below for my free book of startling 
facts on the variety of fascinating, money-making oppor- 
tunities in this great, uncrowded field. It also explains 
how you can quickly learn Radio through my amazingly 
simple 50-50 method of home-study training, even though 
you may not now know the difference between a “Screen 
Grid and a Gridiron”. Thousands of men who knew 
absolutely nothing about Radio before taking my course 
are teday making real money in this growing industry. 


Thrilling Jobs That Pay 
$50 to $100 a Week 

Why go along with $25, $30 or $45 a week in dull, 
no-future work when there are plenty of good jobs in 
Radio that pay $50, $75 and up to $250 a week? For 
instance, by taking my training, you can see the world 
in grand style as a Radio operator on shipboard. There 
are many splendid openings in this line with good pay 
plus your expenses. You'll also find thrills and real pay 
in Aviation Radio work. Broadcasting is another field 
that offers big pay and fascinating opportunities to men 
who know Radio. And think of the great, thrilling future 


Operators on ships see the world and get 
good pay plus expenses. 


Thrills Adwenture 
BIG PAY in RADIO 


I will Train You at Home to Fill 
a Fascinating Job in Radio 


dios Amazing Growth i: | 
Tannen bao ten Nar 


ig Jobs Every Year 


for men with Radio training in Television and Talking. 
Movies. My free book tells all about these and many 
other branches of Radio that bring you in contact with 
interesting people, pay big money and make life pleasant 
for you. Without doubt, Radio training is the key that 
opens the way to success. And my training, in particular, 
is the only training that makes you a “Certified RADIO- 
TRICIAN”—the magic words that mean valuable recog- 
nition for you in whatever type of Radio work you take 
up after graduation. You'll see why, when you receive 
my interesting book. 


Earn While You Learn 


You don't have to quit your present job to take my 
course! You stay right at home, hold your job, and learn 
in your spare time. (Lack of high school education or 
Radio experience are no drawbacks.) I teach you to begin 
making money shortly after you enroll. My new prac- 
tical method makes this possible. I give you eight big 
laboratory outfits that teach you to build and service prac- 
tically every type of receiving set made. Many of my 
students earn $15, $20, $30 weekly while learning. Earle 
Cummings, 18 Webster St., Haverhill, Mass., writes: “I 
made $375 in one month in my spare time, installing, 
servicing, selling Radio sets." And let me emphasize right 


le © 
possib 
fine jobs 





here that a Radio business of your own is one of the 
money-making opportunities my training prepares you for 
in case you wish to settle down at home, 


Get My Free Book 


Send the coupon below for my 64-page book of oppor- 
tunities in Radio and information on my home-study 
training. It has put hundreds of fellows on the road to 
bigger pay and success. It will tell you exactly what 
Radio offers you, and how my Employment Department 
helps you get into Radio after you graduate. I back my 
training with a signed agreement to refund every penny 
of your money if, after completion, you are not satisfied 
with the Lesson and Instruction Service I give you. Fill 
in and mail the coupon NOW! 


J. E. SMITH, Pres., Dept. (FX 
Radic L 
‘Washingten, D. C. 









Mail Coupon Today 
J: E. Smurrn, President 
ational Radio Institute, Dept. FX ! 





Travelled 75,000 Miles 

“Dear Mr. Smith: I have worked as Junior 
Operator on board S. S. Dorchester and Chief 
Operator of the Chester Sun. I have travelled 
from 75,000 to 100,000 miles, visited ports in 
various countries, fished and motored with mil- 
lionaires, been on airplane flights, etc. I am now 
with Broadcasting Station WREN.” (Signed) 
Robin D. Compton, 1213 Vermont St., Law- 
rence, Kansas. 











$400 a Month 


“The Radio field is getting 
bigger and better every year. 
I have made more than $400 
each month and it really was 
your course that brought me to 
this.” J. G. Dahlstead, 1484 So. 
15th St., Salt Lake City, Utah. 





Employment Service to all Graduates 


41 Washington, D. Cc. | 
{Dear Mr. Smith: Send me your book “Rich Rewards inf 
§Radio” giving information on the big-money opportunitiesg 
lin Radio and your famous 50-50 method of home study 4 
training. I understand this places me under no obligation 
and that no salesman will call. i 


i 
| Name......... 


AMELIE cceoenee 


City State 


' 
i 
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f 
! 
! 
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Don’t spend your life in a dull, hopeless 
job! Don’t be satisfied with a mere $30 
or $40 a week! You don’t have to! 
Electricity pays salaries of $60, $70 and 
even $200 a week to thousands of fellows 
no smarter than you. And you can 
learn Electricity at Coyne in 90 days 
—NOT BY CORRESPONDENCE, 
but by actual electrical work. 


GOLDEN OPPORTUNITIES 
PAYING $60 a Week and Up! 
In Power Plant work, Armature Wind- 
ing, Auto Ignition, House Wiring, Radio 
Service, Refrigeration, Welding, Avia- 
tion Electricity, Ilumination, ete. Thou- 
sands of Big Pay Opportunities for 
the Trained Man. And youcan prepare 

for one of them in 90 days at Coyne! 


NoBooks-NoLessons 


Coyne is not a Correspondence School. 
Wetrain you by actualelectrical work— 
on huge motors and generators, switch- 


fc urw ™ COYNE 


500 South Paulina Street, 
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boards, power plants, sub- 
stations, auto and airplane 
engines, armatures, etc. You don’t 
need advanced education or previ- 
ous experience. Coyne has been plac- 


ing men in Electrical Jobssince 1899. Let 
Coyne help YOU to a good electrical position! 


Free Employment Service 
EARN AS YOU LEARN 


My Employment Department gives you 
a FRE lifetime Service. And if you 
need part-time work while at school 
to help pay expenses, we'll gladly help 
you get it. 


GET MY BIG FREE BOOK 


But get the PROOF! Mail the coupon 
below for my BIG FREE BOOK —tell- 
ing all about jobs, salaries, opportunities. 


Find out abou t The free Ra 10 Service, Students learning switchboard work by actual ection 
Auto & Aviation Electricity offers. This esti scrsvecascencencceraeeonccecsennsessensenees 





costs you nothing and does not obli- : u.c.cewis, presisent 


gate you in any way. Just Mail the Coupon! : COYNE ELECTRICAL SCHOOL, Dept. A1-81 
s §00 S. Paulina St., Chicago, Ill. 


ca : Gentlemen: Please send me your big Free Electrical Book with 
ectrica 00 : 151 illustrations, This does not obligate me. 
a 


Dept. Al-81 CHICAGO, ILL. Nem 


MY FREE BOOK= 


SPREE EEE EEE EEEHEEHEHEEEEHESEE ER HOHE ES 
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THERE'S ABIG PAY 


For the Trained Man in 


RADI@ 


June, 1931 


Dissatisfied with your job? Not mak- 
ing enough money? Then let meshow 
you how to get into Radio, the livest, 
biggest money-making game on 


Inspector and Tester paying $3,000 


to $10,000 a year; as Salesman and in 
Service and Installation work at $45 to- $108) 
a week; as Operator or Manager of Broadé 






















ing Station at ay to ay : Nhe WMire- 
: - * less Operator on Ship or Airplane alking: 
for jobs leading to salaries of $60 _ Picture or Sound Expert. Th ot Sands of ane 


a week and up! Jobs as Designer, Pay opportunities for you tog loosefrom 


LEARN mA ofa 
TALKING PICTURES 


By Actual Work in Gs oyne et . 


Come to Coyne and learn all branches of Ra- Pug@e’yg@r own Television program! 
dio in ten short, pleasant weeks. NOT BY JA BAdio the practical way—by actual 
CORRESPONDENCE, but by actual work fra ork on actual radio equipment! 
on scores of modern Radio Receivers, hugé gf You don’t need advanced education or pre- 
Broadcasting equipment, the very latest ‘Je ef vious experience. I don’t care if you are 16 
vision transmitting and receiving appefas years old or 46. Come to Coyne and I’ll pre- 
Talking Picture equipment, etc. Bfo@ficast pare YOU for a good paying Radi og@b in not 
yourself in our sound proof stafdi0 room! weeks’ time! — 


earth. Thousands of opportunities 
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IS NOW HERE! 


And Television is already here! Soon 
there’ll be a demand for thousands of 
Television experts. The man who learns Tele- 
j vision now can make a fortune in this great new 
field. Get in on the ground-floor of this amaz- 
ing new development! Mail coupon on the oppo- 
site page for full information—absolutely free! 


neuwsrumn COX NE 


500 South Paulina Street, 
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) Erée Employment Service 
: EARN AS YOU LEARN 
; Youget*free Employment Service as long as . 
youlive And if youll needpart-time work while 
at school to help payexpefises, we'll gladly hel 
4 you get it.«Many of-our students pay nearly all 


5 of their living“expenses that way. Mail coupon 
below for full details. 


TELEVISION-- 
| IN 10 WEEKS | 


| Not by Correspondence //“~ 


Don’t let anything keep you out of Radio!_Start — — 
now, and after just ten short weeks ofefaScinating 

work in the great Coyne Radio Shops,-you’ Il Beall set for _ 
the best job and biggest.pay-y. er fiad in your life!-— 


Coyne Trainipigy iccielepeoren beyond 
| t’'Yoeueean find out everything 


absolutely free—how you can prepare for 
a good Radio Job or how you can go into 
business for yourself and earn $3,000 to $15,000 
a year. It costs nothing to investigate! 


MailCoupon for My BigFreeBook 


Fill in this coupon, tear it out and mailittomeatonce. |! 
This will not obligate you in any way and positively } 
no salesmen or agents will call on you. It will bring 4 
ng ee rong ele FREE—a copy of - big Radio | ! 
elevision Book, a all about jobs, salaries, opportu- } detail 
nities, etc. MA'L THE COUPON — NOW! cs 
! 
' 
' 
1 
1 
r 










H. C. LEWIS, President 


Radio Div. Coyne Electrical School 
500 S. Paulina St., Dept. A1l-8H Chicago, Ill. 
Send me par Big Free Radio Book and all 


your Special Introductory Offer. 
This does not obligate me in any way. 





Electrical School 


Dept. Al-8H Chicago, Illinois 
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CHIEVEMENT in perfecting and simplifying testing equipment for servicemen, dealers and experimenters is 
A still of prime importance—and for the past twenty-seven years Readrite engineers have periodically placed on the 
market testing equipment of advanced design. Good testing equipment today is indispensable—and for rapid adjust- 
ments, expert servicing and testing, Readrite products are increasingly being demanded. Investigate the advantages of 
using Readrite equipment—the products that have been sold for over a quarter of a century. 








THE MODEL 700 Meter is equipped with a practical selector switch for 
checking all parts of the tube circuits by connecting to the set sockets. 
Selection for testing voltages of plate, grid, cathode and screen-grid is done 
quickly and accurately. Plate current, filament volts, also line and power 
supply volts are measured. The grid swing test for tubes is used. Just push 
one button for screen-grid and another button for other tubes. Makes testing 
of all type tubes simple and thorough. A 4% volt grid battery is furnished. 
The battery is used for the grid test and also continuity testing of trans- 
formers, chokes, etc. Capacity and resistance charts are furnished showing 
the use of instruments for testing condensers, also measuring resistances up 
to 100,000 ohms. The eight scale readings of the meters may be used sepa- 
rately with jack terminals provided. The scale readings are 0-60-300-600 D. C. 
volts, 0-10-140-700 A. C. volts and 0-20-100 milliamperes. Both A. C. and 
D. C. filament voltages are accurately measured on one meter. 


This model is housed in a strong case with leatherette covering; it is attractive 
and compact, as well as complete. Cover is removable. It fills every need 
for the expert servicemen or the beginner for radio set analyzing. Size 1034 x 
3% x 8 inches. 





No. 700 : - - - . ° - List Price $25.00 


THE MODEL 600 contains exactly the same testing equipment as No. 700 but the carrying 
case is much larger and is equipped with a lock. Room is provided for carrying tubes, tools 
and supplies. The test equipment and panel is in a removable tray in the top of the case. 
The tray may be used separately as a complete test panel for shop purposes. Size 14% x 
7 x 7% inches. 


No. 600 - - + - - - - - - - List Price $30.00 
Send for Catalog “R” — or Order Your Meters NOW! 


If not at your jobbers order direct. Discount to dealers and service men. 


READRITE METER WORKS, 17 College Ave., Bluffton, Ohio 


- - - - - Manufacturers of Accurate Testing Instruments Since 1904 - - - - - 
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Future Radio Developments 


By HUGO GERNSBACK 


AM in receipt of the following letter, which is typical 
of dozens of others that reach me weekly. I am, there- 
fore, publishing it in its entirety: 
“Steubenville, Ohio, 
April 4th, 1931 
Mr. Hugo Gernsback, 
New York City, N. Y. 
Dear Sir: 

I am seeking information along the following 
lines, i.e., Radio, Television and Sound Pictures. I 
have a son who is interested in these lines, and I 
myself am also. I would like to have your opinion 
as to the future of the Television development, and 
its bearing upon Radio and the Talking Picture 
Industry. 

As I view the proposition, Radio, Television and 
Talking Pictures are all in the same classification, 
belonging together, and will be developed and 
operated practically as one unit of industry. 

Your advice and opinion relative to the Radio, 
Television and Talking Pictures will be greatly 
appreciated by both of us, and any data which 
you may be in position to lend us (or advise 
where we can get same) will also be appreciated; 
as we are desirous of obtaining all the information 
possible relative to all three mentioned. 

Thanking you in advance, I am, 

Yours very truly, 
O. M. RICE 
1535 Euclid Ave., Steubenville, Ohio” 


The answers desired by Mr. Rice, as well as many other 
radio interestants who ask the same questions, cannot be given 
without contemplating the entire radio picture. 

It has been found in the past that similar arts usually 
develop along roughly parallel lines. When galvanic electricity 
first became known in the latter part of the eighteenth century, 
not even the wildest dreamer could foresee the developments 
which we have with us now. Yet, wonderful as electricity is, 
it may be confidently stated here that the marvelous rise 
of the electrical art which we have witnessed during the last 
150 years is nothing at all compared to what is yet to come. 
After galvanic electricity was first practically demonstrated, 
nearly a hundred years elapsed before the advent of the 
telegraph, telephone, X-Rays and radio (which latter is only 
an off-branch of electricity itself). 

What electricity will be able to do in a hundred years from 
now, not even the most imaginative science fiction writer can 
predict. The future actuality will no doubt make his predic- 


It is so with radio and all of its side branches, be they tele- 
vision or allied developments, such as sound pictures, and 
many others. 

Without fear gf contradiction, I may state that the entire 
art of radio, as well as its branches, is in its merest infancy as 
yet, and that extraordinary advances remain to be made. All 
of our radio instrumentalities are still extremely crude, if we 
compare them with what is to come twenty-five and _ fifty 
years hence. 

There is not a single type of apparatus in radio that is not 
enormously improved every two or three years; the old ones 
becoming obsolete regularly. 

Therefore, if I am asked about the future development of 
radio as a whole, it is easy to see that volumes would be needed 
to give an adequate answer. In the first place, we must dis- 


tinguish between the commercial future and the technical 
future. The progress of an art may be great so far as the 
technique alone is concerned; but the commercialization of that 
art presents an entirely different aspect, because so many 
important considerations come into the problem that it is 
impossible to give a comprehensive answer to it. 

Of all these considerations, perhaps the greatest factor in 
the equation is the human element. There are, today, hundreds 
of excellent radio engineers and technicians who have grown 
up in radio since it: infancy, but may not be able to capitalize 
their radio education from a financial standpoint; not because 
they do not have the necessary knowledge, but because they do 
not know how to apply the knowledge itself. The technical side 
of any art is one thing, whereas the commercial side is an 
entirely different one. 

Therefore, I answer those who have asked for advice, that 
the only way to tackle the problem is to work on it from 
the most practical side. That means, in other words, 
SPECIALIZATION; do one thing, and do it thoroughly. Of 
course, in order to do so, you must also know everything 
possible about the entire art. If, for instance, you choose to 
be a radio vacuum-tube expert, it is not sufficient to know all 
about vacuum tubes themselves, but you must know all the 
applications of radio wherein the tubes can be used. This is, 
of course, a large order; but you will find, in the end, that this 
knowledge is essential, and that without it, failure will be 
experienced. 

In order to succeed then, you must, first of all, have the 
right mental equipment, with the right technical background. 
No man, in my opinion, can amount to much in radio, if he has 
not a thorough electrical training behind him. In addition to 
this, a good business education will go hand in hand with the 
development. 

Then, of course, it is necessary to have access to all of the 
important radio literature comprised in text books on the sub- 
ject, of which there are many, and to read all the current radio 
publications in the different branches of the art. All new 
publications should be perused religiously every month to keep 
up to date. ; ; 

With this background, it becomes then, of course, a necessity 
to have a thorough practical knowledge of your particular 
subject. This practical knowledge today can be readily secured 
in the best, and perhaps cheapest manner by taking a “course in 
one of the manual training schools where these subjects are 
taught. There are in this country a number of excellent schools 
of this kind, where practical knowledge of the radio field can 
readily be secured. I consider this practical training of para- 
mount importance. If possible, the practical training should be 
preceded by a radio correspondence course, of which there are 
several most excellent ones. These two courses complement 
each other, and will give a real background to the man who 
wishes to specialize in radio, and to amount to something in 
this field. i“ 

Once this experience, and all that goes with it, has been 
secured, the rest should be comparatively easy. It is then a 
question only of keeping up to date in the particular branch of 
the art, and following it from month to month. 

It makes no difference whether the man who has secured such 
a training takes a position with a radio company, or whether 
he goes into business for himself. Then, as the art keeps on 
developing, it will be possible for him to keep abreast with it 
at all times, and to make the best of his opportunities as they 
come along. , 

But again I say, specialize in one particular field, and stick 
to it. In the end you will have no cause for regret. 
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ow to Run a Service Business 


At a Profit 


An article full of business shrewdness and experience, for every 


Service Man to read 


By CHARLES G. MARTINDALE 


FTEN, Service Men come into my 

shop, look at my test equipment 

and ask me if it is not foolish to 

spend so much for equipment that 
is not absolutely necessary, when I could 
get along with one-fourth of it and_ still 
have more than ninety percent of the radio 
repairmen? My answer is, absolutely, “No!” 
The impression it gives to the customer, and 
the advertising it gives me as an expert 
who takes pride in his service work, is 
worth the price of the 
never used it. 

My test bench is just inside the door; 
so that, the instant a customer enters, it 
is the first thing that catches his eye. As 
I happen to be located in a district where 
there are a great number of factory work- 
ers, they tell each other about my equip- 
ment; and consequently it gives me 
advertising that I cannot get from news- 
papers or hand bills. 

The real Service Man who is capable of 
giving his customers a 


equipment if I 


real job, and can 


hold on through the business crisis we are 
going through, will be able to make money 
in the next few vears and from then on. 

Overproduction has caused the dumping 
of sets at low prices which have induced 
people to buy sets, that they would other- 
wise have done without for the next couple 
of vears, on account of the price. So, instead 
of moaning and cussing the “gyp,” we should 
thank him; for it is going to mean millions 
of dollars to the Service Man in the next 
few vears. 

Another thing we should be thankful for 
is the return of the superheterodyne. The 
“hammer and cold chisel” men, and the 
fellow that once built a radio and now 
does repairing on the side in the evening, 
will he put out of business; because they 
haven't the equipment, don’t know supers, 
and the peaking and balancing of this 
circuit is going to be “gravy” for the old- 
timers who used to think the old Best, Vie- 
toreen, Ultradyne and Lincoln were the 
“berries”. 








prospect on his mailing list. 


FOR PROFESSIONAL MEN: 


MARTIGRAM 
From one professional man to another. You 
have studied to make yourself competent and 
efficient and take pride in your work. So 
you can appreciate what 11 years of repair- 
ing, with the same ideals, have done for us. 


MARTIGRAM 
You give immediate service to your patients. 
Our customers get the same prompt, courteous 
treatment. 


MARTIGRAM 
It is not ethical for you to advertise as 
I do; and your business is advertised from 
the satisfied patients. Eighty per cent of our 
business comes the same way. 


MARTIGRAM 


Tubitis is marring your radio pleasure, just 
as a cylinder missing in your auto would 
spoil your driving pleasure. Have them re- 
newed. I handle all standard tubes; let us 
call and renew your tubes. 


MARTIGRAM 
Last month we tested one hundred and 
forty-seven sets of tubes. Eighty-one had 
one or more weak or bad tubes, and were 
improved with new tubes. HOW ARE YOUR 
TUBES? 











DIRECT-MAIL ADVERTISING FOR A RADIO 
SERVICE SHOP 


VERY month, Mr. Martindale sends a MARTIGRAM to each customer and 
For this purpose, the photograph which forms 
the illustration at the head of this article has been reduced to post-card size. The 
“copy” for the cards is changed regularly: some are specially written for professional 
men, some for business men, and some for the general run of customers. 
these advertising bullets are quoted below: 


} 


| GIVE US A CALL. 





A few of 


FOR “LAY” SET OWNERS: 


MARTIGRAM 
We will wager that, some time or other, 
you have listened to one of the hundreds of 
sets we built when radio was young. We 
have serviced the sets of many of your friends. 


MARTIGRAM 
You get the most pleasure out of your set 
in the evening. That is why we will gladly 
give you night service at the same price. 


MARTIGRAM 


Is your set working as good as it used to? 
If it isn’t, don’t you think that it would be 
a good idea to call us and have it put into 
new condition? 


MARTIGRAM 


We believe it is not how much your service 
bill is in dollars and cents that counts. But 
it is how much you get for the money that 


counts. 
MARTIGRAM 


You have to depend on the Service Man’s 
word that a certain tube or part is bad in 
your set. Don’t you think that you will get 
a more honest deal if you are paying for 
service, than you would if you got free serv- 
ice and what the Service Man gets would be 
what he sold you? 














The radio Service Man is the worst-paid 
craftsman today; for the stores and retail 
radio shops look on the Service Man-as a 
necessary evil and it is not “How good 
a man can IT get?” but “How cheap can I 
get him?” 

The wages paid in this town and a great 
number of other towns are from twenty to 
thirty dofars a week, and the man must 
furnish his own car and test equipment. 
That is why there is so much dishonesty 
with these men; for they have to steal to 
make both ends meet. 


The Service Man’s Pay 

My men are paid a dollar for each call 
and are guaranteed six calls per day; then 
the remainder are divided them 
equally, and the next ten pay them seventy 
cents apiece and, from then on, fifty cents 
each. They furnish their own 
I furnish their test equipment, tools and 
oscillators and output meters. 

My service charges are $1.50 for the call 
and fifteen minutes’ labor; and from then 
on it is $1.50 per hour, of which the Service 
Man gets 50¢ per hour. All Service Men are 
instructed not to make any major repairs 
on the job—unless the customer will not let 
the set leave the house—and never to replace 
a part with another that does not look 
exactly like the one that was defective; as 
the customer cannot understand why, if 
there was a green resistor in the set, vou 
did not put in another of the same kind. 
He does not believe that the black one that 
you have in your kit is of exactly the same 
resistance, (if it is, why is it of a different 
color?) and, the first bad tube or bad night, 
the black resistor is blamed. 

Any calls back within ten days the Ser- 
vice Man must make on his own time and 
at no charge to either customer or shop; 
these average about 2 per cent, or less. 

Every man working for me must be mar- 
ried and over 25 years of age, have over 


‘ fig 
among 


cars; but 


three years’ experience, dress neatly and 
have a good personality; and more than 
three complaints in regard to careless or 
unduly rough handling, impertinence or not 
keeping a promise, writes his 
ticket. 

When we get a service call we get all 
information possible and place this on the 
service ticket, together with the shop diag 
nosis, which is correct about 80 percent of 
the time. Each ticket has the customer's 
name and telephone number; and he is 
phoned, five days after the call was made, 
to see if he is satisfied and to verify the 
price he paid. 

An inflexible rule is cash to all, regard- 
less of whether the customer is the president 
of our largest factory or a street cleaner; 


discharge 





Ju 


for 


as 


he 





th 
clo 
bu 


ag 
nh 
wl 
pe 
“( 
ar 
th 





June, 1931 





for one man’s dollar will buy just as much 
as another’s. 

When a Service Man is asked for credit, 
he is told to explain that he must turn in 





MARTINDALE RADIO SHOP 
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This blank in triplicate shows the customer 
what he is getting and gives an office file and 
mailing list for “‘Martigrams,” etc. 


the money out of his own pocket if they 
do not pay him. Of course, he does not; 
but it is surprising how many who ask 
for credit pay cash, and the small percent- 
age of losses due to their believing that the 
man doing the work will take the loss. And 
when one who has had credit comes in and 
pays, I always say before the customer: 
“Credit this to Service Man number so- 
and-so,” thus leaving the impression that 
this had been charged to the repairmen. 

I run catchy advertisements of three or 
four lines in all the newspapers (by the 
year); such as “Service That Satisfies;” 


Not only does an elaborate testing board like this make work casier and surer, but it impresses 
customers. The Service Man needs “‘showmanship” to sell his services to better profit. 


RADIO-CRAFT 


“Service by Men Who Know How;” “Day- 
ton’s Oldest and Best-Equipped Shop;” 
“We probably built your father’s set;” 
“Sooner or later you will call us”; “After 
the rest have tried, we'll fix it;” “You don’t 
get your hair cut at a blacksmith shop, why 
take a chance with your Radio?” ete. We 
find these pay if they are run continuously. 

I often have customers who do not want 
to get a set fixed until they know what 
it is going to cost. Since the Service Man 
has no authority to make a price on a major 
repair, he tells the customer that he will take 
the set into the shop where it can be properly 
tested and will call back telling the exact 
price; and if that is not satisfactory he 
will return the set and the charges will be 
one dollar. 

Less than half of one percent. have to 
be returned without making the repair. 

I have on my call book the names of 
twelve Service Men, located in different 
parts of town, whom I can get in touch 
with and so give ten-minute emergency 
service. Often times, late .at night when 
there is no Service Man on duty, and on 
holidays, I have made arrangements with 
a leading taxicab company, to deliver a 
tube and collect for it and refund to me. 
In sending two tubes we pay the taxi bill 
and this often leads to the sale of an extra 
tube. 

I have a large gold-leaf sign on the 
window—“TUBES TESTED FREE”; this 
brings in a number of tubes. In one month 
we tested 506 tubes of which 124 were defec- 
tive or weak; and we replaced 101, or about 
twenty percent., at a profit of $100.50. 

Each service man has a copy of the 
OrriciaL Rapio Service Manvat in his tool 
bex; and practically all radio books and 
magazines are on file and subject to easy 
access by the men. Any of my Service Men 
can have use of the reference library and 
can call in and get a resistance or con- 
denser value while on the job. 

It does not pay to replace a single con- 
denser section and, whenever possible we 
replace the entire block. 





Mr. Charles G. Martindale, the author of this 

article, has built up a large business under 

severe handicaps. Here, he tells other Service 
Men how. 


Equipment for the Job 

Below I am giving a list of what every 
Service Man carries in his car: 

1 Jewell 4-Meter test kit; 1 Jewell oscil- 
lator and output meter; 1 Hickok ohm- and 
capacity meter; neutralizing adaptors; 3 
screw drivers L.M.S.; 3. spintites; small 
drill press; 10 drills; rosin core solder and 
“Solderall”; 1 roll push-back wire; 1 roll 
tape; 1 clutch nut holder; 1 screw starter; 
10 assorted resistors; 1 dentist’s mirror; 1 
bottle denatured alcohol; 1 neon “testalite”; 
6 volume controls; 1 pair headphones; 1 
knife; 3 different kinds of pliers; 2 neu- 
tralizing wrenches; 2 neutralizing screw 
drivers; 25 tubes; 1 box assorted screws 
and nuts; 1 No. 6/32 tap, 1 No. 8/32 tap, 
and wrench for above; 1 soldering iron: 1 
extension cord; 1 flash light; 1 bottle furni- 
ture polish; 10 assorted condensers, .00025- 
to 2 mf.; 1 magnifying glass; insulators and 
ground clamp; batteries, “B” and “C”; 10 
ft. helt cable. 

For the above a Service Man must give 
$300.00 bond, and he must pay for the 
repair of any equipment broken or burnt 
out. 

My service men average better than 
$50.00 a week and T can show a profit in 

(Continued on page 750) 
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Notes for 


Service Men 


By BERTRAM M. FREED 


Experiences of a veteran Service Man with the 
peculiarities of many sets, which may be 
time-savers for others 


SUALLY, it is possible to find the 

cause of the trouble in a_ receiver 

by considering the effects; for in- 

stance, choky reproduction is caused 
by a lack of proper “C” bias. However, it 
often happens that, even after the cause 
has been determined, we are at a loss to 
find the position of the defect. 

Recently, a complaint of very low volume 
and incoherent reproduction in a Brunswick 
“Model 22 AC” caused that very difficulty. 
After a thorough test of both receiver and 
tubes, it was found that the parallel “45 
output tubes received only about 100 volts 
on the plate; while all other set voltages 
were correspondingly lower. Unless the 
Service Man is familiar with this set, it is 
exceedingly difficult to trace the leads from 
the power transformer and condenser block 
without the aid of a code color chart, or a 
pictorial diagram showing the colors of 
the leads. Leads emerge from both these 
units without the semblance of a color 
scheme. Since a partially-shorted or leaky 
condenser was suspected, some time was 
spent in disconnecting leads from the con- 
denser block and a “short” reading was 
found between the two green leads. With 
these leads disconnected, proper voltages on 
all tubes were obtained, but no reception. 

The obvious indication being that these 
leads were connected to a single coupling 
condenser, a 2-mf. component, with a work- 
ing-voltage rating of 400, was connected 
into their place and soldered; and the set 
was again in operating condition. After the 
green leads had been taped and placed out 
of harm’s way, the job was done. At the 
first opportunity, the schematic circuit of 
this model was examined; and it was 


seen that the capacity in question was the 
1-mf. output condenser between the plates 
of the power tubes and one side of the out- 
put transformer’s primary (Fig. 1). Per- 
haps ten sets since then have been repaired 
in like manner. 

An annoying, and yet interesting, job of 
servicing was encountered with a Fada 
“46 AC” receiver. The complaint was hum 
of a kind usually caused by a poor heater 
in one of the °27 audio amplifiers; this set 
has three such, and unless they are perfect, 
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Fig. 1 
Parallel power stage of the Brunswick “22,” 
and filter connections. The 1-mf. coupling 


condenser carries the output to the speaker. 


weakening °’27. Condensers of high capacity 
were added to the filter circuit, and _ re- 
sistors were bypassed with little effect. 

Finally, a 2-mf. non-inductive condenser, 
with a working rating of 300 volts, was 
connected from cathode of the second °27 
(“detector amplifier”) to ground on_ the 
chassis (Fig. 2). This procedure has turned 
the trick in every case where it has been 
tried and cuts down to practically nil any 
hum in this series of receivers (Models “41, 
42, 44, 46, 47”). 
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Fig. 2 
The two-element detector and automatic volume control of the Fada “46 A.C.”’. The detector- 
amplifier is a sensitive first-audto stage. Adding condenser C overcame a tendency to hum. 


with good insulation between filaments and 
cathodes, a loud hum will be encountered. 
However, no matter how good the tubes in 
a circuit, one may develop a defect in a 
short time and cause a similar complaint— 
and another service call. 

With this fact in mind, it was sought 
to devise some method of reducing the 
hum level and preventing its increase by a 
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Fig. 3 


The Zenith “11E,” an early A.C. set, used a rheostat in the 1.5-volt. 
at A, with a potentiometer controlling plate voltaac 


It may be modernized, as 
or as at B, by controlling grid bias, as well 


as shunting the antenna coupler. 


In cities where large hotels and apart- 
ment houses are common, difficulties arise 
frequently because provision of some ex- 
ternal antenna has been neglected or even 
forbidden. An inside antenna is of little 
value, because of the shielding effect of the 
steel framework. Such a problem was _ re- 
cently encountered in one of Brooklyn's 
large hotels during the installation of a 
Philco D.C. “Baby Grand.” In this locality, 
the noise pickup is great, and especially 
in a hotel with its countless elevators and 
motors. Without the use of some external 
wire, the noise-signal ratio makes for poor 
reception with a set of this type. Aerials 
of different types were tried: the metal 
framework of the windows, for instanee, 
which worked to a certain degree of satis- 
faction on two stations. The light-line was 
then tried, with a socket-type condenser; but 
the line noise, added to the interference 
picked up within the building, was im- 
possibly high. Use of.the ground as an 
aerial gave the least amount of noise, but 
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also insufficient signal. With nothing else 
left to do, and with little hope of success, 
a wire was run from the antenna post to 
the bell-box of the house telephone. Signal 
pickup was increased three or four times, 
without proportionate increase in noise. 
However, in the past, when this had been 
done in other buildings, the noise was found 
very disconcerting. 

How many service calls have been made 
because of a shorted aerial, or even several 
aerials, lying across your customer's? To 
eliminate countless unnecessary calls, the 
manager of one of the largest service de- 
partments in the country has adopted the 
policy of supplying 150-foot rolls of rubber- 
insulated No. 16 wire: the bare No. 14 being 
omitted entirely from the installation kit. 
The aerial is thus erected in a single piece 
whch serves also as lead-in and runs to 
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Fig. 4 
The input of the Colonial “32 A.C.” in which 
opening the first bypass condenser increases 
the R.F. resistance and causes fading. 


the post on the set. No lead-in strip is 
employed, thus eliminating the possibility 
of corroded clips and high-resistance con- 
tacts. Slots are made in the window frames 
and sills, to introduce the wire and prevent 
the possibility of its being cut by closing 
the window down upon it. This method has 
been advocated for a long time by the 
writer, and mentioned by him in previous 
articles in Rapto-Crarr. Its adoption will 
be worthwhile by those dealers and Service 
Men who wish to obviate at least two service 
calls on the average (as records show) 
during the period of free service. 

A complaint of intermittent reception 
readily suggests a loose wire, a corroded or 
improperly soldered joint, or a break in 
some winding which is subject to vibration. 
However, after several complaints of inter- 
mittent reception of a Zenith “1LE-AC” set, 
which had been thoroughly checked without 
finding such a condition, it was rigged up 
on one corner of the work bench for a 
“life” test; so that, whenever it stopped, 
an examination could be made to determine 
the location. But, as soon as the set was 
turned over or even touched, it started in 
to operate again as smoothly as could be 
desired. During a period of several days, 
it stopped perhaps a dozen times; during 
the period of examination, two more sets 
of the same model were brought in for 
service with the same complaint. 

Visual inspection failed to show any de- 
fects; neither electrical nor mechanical tests 
helped to clear up the trouble. Finally, 
after the audio side had been pronounced 
perfect, an analyzer (with plate and grid 

(Continued on page 749) 
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Leaves from Service 


Men’s Notebooks 


Problems of a more or less unusual nature, and solu- 


tions which Rapio-CraFt’s 


MENDING A TUNING SCALE 
By John Bruskin 
ie default of a new scale to replace a 


broken one, I removed the drum dial 
from a model “S-21” Brunswick set and 
took it to the shop. Procuring some acetone 
from a drug store, and a piece of old 
photographic negative, I placed the latter 
on the broken scale and wet it with the 
acetone. The film started to dissolve over 
the celluloid of the dial scale, and made an 
effective patch after it had dried. I then 
replaced the dial in the set, and I do not 
think anyone could notice the presence of 
the patch. 


TRANSFORMER REPAIR 
By B. T. Stubbs 


HE other day I had another Crosley 

“Showbox” with the primary of the 
push-pull input transformer burned out. 
The first audio transformer and the input 
transformer are sealed into the same can 
and, to replace one, you must replace the 
entire assembly, at about double the cost. 
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Fig. 1 
Mr. Stubbs makes an external repair which 
saves replacing two transformers at once. 


I happened to recall Mr. Cook’s diagrams 
of the Kylectron “K-70” (on page 588 of the 
April issue) and just reversed his repair. I 
cut out the broken primary and hooked 
the plate of the first audio to one of the 
push-pull grids through an .08-mf. con- 
denser, placing a 20,000-ohm resistor be- 
tween the plate and the “B+” lead. There 
was no noticeable loss of volume, and the 
quality was better than ever. Victor uses 
this same method in their latest machines. 
Thanks, Mr. Cook. 

I have repaired quite a few power trans- 
former jobs, and wonder how many Service 
Men do their own work. No doubt many 
do not care to take the trouble, but the 


readers have worked out 


independent Service Man may wish to save 
every bit possible. Recently I had a Victor 
“RE-45” in which the high-voltage winding 
had shorted, completely ruining the trans- 
former. The Victor distributors only wanted 
$15.00 for a replacement so I decided to 
rewind it. 

First I made up a winding jig (as shown 
in Fig. 2) out of scrap pieces, and used 
the register out of a water meter for a 
counter. I then took the old transformer 
to pieces, and unwound the coil. Having 
carefully counted the low-voltage secondary 
turns, and knowing it was used on 115-120 
volt A. C., I soon figured out how many 
turns should be used on the primary, and 
also on the high-voltage secondary. 

For instance, there were 16 turns for the 
5-volt rectifier winding. Then by simple 
proportion 1200 V :X =—=5 V: 16 T. (Here 
120 V is the primary voltage; X is the 
number of needed primary turns to be 
found; 5 V is the voltage of one of the 
low-voltage secondaries; and 16 T the num- 
ber of turns on that winding.) Solving, 
X = 384 turns. The high-voltage winding 
is calculated in the same way. 

The old transformer had been wound with 
enamelled wires. I used silk-covered wire 
of the same size, there being very little dif 
ference in the outside diameter. Between 
layers I used the paper delectric of an 
old high-voltage condenser. 

The high-voltage winding is the only one 
that will give any trouble. If you use the 
wire guide as shown in the sketch you will 
he able to wind layer after layer evenly 
after you get used to it. 

The transformer will be better, electri- 
cally, than the old one because of the better- 
insulated wire. 


(Continued on page 718) 
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Replacement transformers can be bought far 

below list price nowadays; but there are re- 

mote places where the idea shown will come 
in handy. 
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REJUVENATING ELECTROLYTIC 
CONDENSERS 
By William E. Cairnes 
EPLACEMENT of condensers in “A” 
battery eliminators costs a great deal 
of money. The method of repair described 
saves the customer a few dollars and still 
allows the Service Man a large margin 
of profit; I have used it satisfactorily many 
times, and my original cost was only 32 
cents, for a pound of chemical. 

If hum, noise, and distortion make it im- 
possible to use the set, the condensers are 
at fault. Procure a pound of ammonium 
phosphate, and dissolve it in a gallon of 
water; let the solution stand a day or so. 
Remove the condensers from the unit, and 
take off the cover. (The insides of the 
condenser are delicate, and = should be 
handled with care.) Place the condensers 
in the solution, which has been shaken or 
stirred before using, and Jet them remain 
there for seven or eight hours. Remove them 
and let them drain for an hour, then replace 
them in the eliminator. 

I have tried this on several types, includ- 
ing Knapp and Majestic, using the same 
solution over and over again. A few cau- 
tions: in the Majestic, all the condensers 
are in one can; remove the fiber top, but 
do not remove the electrodes, as they might 
be damaged. In) Knapp eliminators with 
the individual Elkon condensers, these units 
may be removed from the can. They are 
wrapped in a heavy paper, which is sealed; 
cut an opening in the top of this paper, 
so that the solution may freely enter. 


PHONO PICKUP ATTACHMENT 
By Edward J. Brockway 

HE method shown in the accompanying 

diagram is suitable for the attachment 
of a pickup to the Victor “R35.” ‘The links 
must be opened, or taken off altogether. 
No volume control is shown in the sketch; 
since this may be incorporated in the 
pickup, or separately arranged, as preferred. 
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1 simple method of connecting a magnetic 
fickup to the well-known “R-35" Victor. 


Shielding was found essential in elimi- 
nating hum in the grid circuit of the first 
audio tube, a °27. Any similar switch or 
jack may be used, in accordance with the 
preferences of the individual operator. 

I would, personally, like to know how 
many other service men have come across 
a complete mouse nest inside a chassis. I 
found one, with a dead mouse. Unfortu- 
nately, it had built across the center tap 
and one plate of the °80 rectifier at the 
condenser terminal—thus blowing the con- 
denser and giving me a new customer. The 
set was an Apex, with four nice corner 
entrances to the chassis. Unfortunately, I 
haven’t a photo to submit; but this isn’t 
the first time a mouse was found in a radio 
here. 

P.S.—I believe in the ability of the Fly- 
ing Service Man: give him credit. 





























Fig. 4 
The mercury-contact switches shown here are 
noiscless, and well fitted for phono-radio work 
when arranged as above. 


NOISELESS CHANGE-OVER SWITCH 
By Dana S. Greenlaw 

Ii change-over switch from radio to 

phonograph is a source of trouble on 
many radio-phonograph combinations. The 
contacts of the switch corrode and thereby 
cause a noise not unlike static. The switch 
described here will never develop bad con- 
tacts. It will work successfully on most 
combinations and it can be constructed and 
connected by anyone with a fair knowledge 
of radio. 

The working parts of the switch are 
two General Electric Kon-nec-tors, which 
can be purchased for a small sum from deal- 
ers handling this class of equipment. The 
Kon-nec-tor consists of a glass tube con- 
taining a pool of mercury and having two 
leads (see Fig. 5). When the tube is tilted 
one way, the mercury connects the two 
leads; when it is tilted the other way, the 
mercury separates and breaks the contact. 
Thus the contact is always a positive one. 

The two Kon-nec-tors are mounted in a 
small frame (shown at B) of thin, hard 
wood, The two Kon-nec-tors rest on the 
two machine screws, and the top of the 
frame prevents them from tipping out of 
position. As the tubes are of glass, care 
must be taken in mounting them. It is 
best to pack them into the frame with 
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Fig. 5 

The “Kon-nec-tor’” makes and breaks contact 

by a liquid conductor A, which occupies posi- 

tion B when the tube is tilted. 

cotton batting or some other such material. 
They are mounted in opposite directions so 
that one makes contact when the frame 
is tilted in one direction; when it is tilted 
in the other direction, the other Kon-nec-tor 
makes contact. The frame is fastened to the 
shaft by means of the brass strip shown 
at A (Fig. 4). 

This switch is mounted on the front panel 
of the radio, and is operated by the knob. 
Two stop screws are fastened behind the 
panel to limit the swing of the switch. ‘The 
frame is mounted above the shaft so that 
the weight will allow the switch to rest in 
the two positions against the screws. 

The leads from one Kon-nec-tor go to 
the two leads formerly connected to one 
side of the old switch; the leads from the 
other side of the old switch are taken to 
the other Kon-nec-tor. Care must be taken 
to make tight joints; in soldering use a 
small iron—a flame or torch might break 
the glass of the Kon-nec-tors. 


IMPROVING ALK, “35” 
By F. S. Oberman 

HE volume of an Atwater Kent “Model 

35” can be increased over two hundred 
percent by installing an antenna coupling 
transformer of the type used in the “Model 
42” or “44.” Remove the antenna choke 
and the antenna binding post; then cut off 
part of the spring contact to the grid 
prong of the first R. F. socket so that, when 
the antenna post is replaced, there will be 
no connection between it and the grid of 
the first R. F. tube. The antenna coupling 
transformer is connected between the grid 
of this tube and the ground, with the cen- 
ter tap going to the antenna post. The 
transformer can be mounted under the first 
variable condenser by drilling a__ hole 
through the metal subpanel and bringing 
the two leads through the holes left by the 
choke coil. 

With this arrangement this set will work 
very well as an automobile set, if the plates 
of the R. F. stages are changed over to the 
“B+” lead of the last audio and given 135 
volts. This increased voltage is necessary 
to compensate for the small antenna used. 

If there is any complaint of this set being 
broad on the low frequencies, be sure that 
the variable plates of the condensers are 
meshing properly. 


CANADIAN SERVICE NOTES 
By J. E. Kitchen 

HEN it is necessary to “pull” a 

DeForest Crosley “Serenata” model 
(two-volt) chassis, it looks as if many wires 
have to be unsoldered. Not so. Unship the 
filament switch and rheostat at the lower 
right of the cabinet and also the “local- 
distance” switch at the rear. Disconnect 
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the filament voltmeter at the bottom of the 
cabinet and pull the wires through the 
speaker supports. Disconnect the speaker 
by removing the screws through the lugs 
on the wires; and all the loose wiring can 
now be pulled through the hole under the 
chassis in the cabinet shelf. The hole is 
just big enough to pass the rheostat and 
switches. While it may look quicker to 
unsolder the wires it should be remembered 
that, if the chassis is being taken to the 
shop, it is still necessary to remove the 
rheostat and switches and that they will 
have to be soldered up again at the test 
bench. 

As not much information is available on 
the Mercury “Super Ten” Superheterodynes 
the following may be useful. 








GROUP 1 














GROUP 2 




















Fig. 6 
The Mercury “Super-Ten” has two series 
circuits of 1.1-volt “N” tubes, working from 
a 6-volt battery. 


These models employ ten “N” tubes in 
series-parallel to operate from a_ six-volt 
filament battery; the 4wo groups are shown 
in Fig. 6. Total filament current is 0.5-amp. 
Complaints of intermittent reception from 
owners of these receivers have been found 
due to the loosening of the bolts holding 
the fixed condensers in the intermediate 
amplifier unit, no lock washers having been 
used here by the manufacturer. This slack- 
ening up allows the gear to short on the 
copper case. No trouble will be experienced 
when re-assembling this unit; as all the 
coils and condensers comprising the five 
stages are of fixed value. There is nothing 
to adjust. 





SONORA “44” 
By Trafton C. Smith 

R. FREED’S article in the March issue 

of Rapio-Crarr deals with the volume 
control used in the converted Sonora “Model 
44.” (The diagram appears on page 554, 
and text on the opposite page.) As a radio 
man long connected with Sonora, first in 
the production and engineering departments, 
and later in charge of service with a dis- 
tributor, I offer a diagram (Fig. 7) of the 
proper way of obtaining cathode bias and 
controlling volume in the converted models. 
Fig. 4A, in Mr. Freed’s article, is correct, 
but Fig. 4B is very misleading and the 
average Service Man, inexperienced with 
these sets, would be at a loss what to do. 
I also wish to dispute Mr. Freed’s assertion 
that this variable resistor does not give 
gradual control; I have converted dozens 
of these sets, belonging to residents of 
Detroit, and have yet to find one that does 
not give gradual and positive control, on 
both local and distant transmitters. In fact, 
it is my belief that it operates much more 
satisfactorily than the average set using 
*27-type R.F. amplifiers. The only objection 

(Continued on page 752) 
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A COUNCIL OF PERFECTION 
Editor, Ranio-Crarr: 

The Service Man seems to be rapidly 
developing a reputation for incompetent, 
unfair, unbusinesslike dealing; he is not 
entirely to blame, however, for the industry 
as a whole seems to be very sick. We find 
many unfair practices the rule, rather than 
the exception: unloading of sets; unfair 
discounts; incompetent servicing; dishonest 
ads; cheap (7) service; low down payments; 
and so on without end. 

Our nearest neighbor, the electrical con- 
tractor, runs a legitimate business, employs 
only trained men and is, himself, versed in 
business methods. His men receive a fair 
return for their work, are thoroughly- 
trained, competent mechanics, and the con- 
tractor would not consider employing in- 
competent, half-trained men. His _ billings 
are based on an average of about 20% and 
10% over net on stock and labor. 

It is time that the radio men woke up. 
Theirs is the right to a decent income, but 
they must work for it. The unfit, unfair 
and unbusinesslike must be eliminated. A 
national organization, backed by the right 
men, built around the right trade paper, 
with local chapters in each city, to organize 
the men, build up ideals of competency, fair- 
ness and a professional attitude—isn't this 
what we need? 

Let us picture such a local chapter: com- 
posed of trained and experienced men, 
bound together by an understanding of fair 
dealing, competency and fair prices; adver- 
tising periodically in the local newspapers 
to educate the public and keep their ideals 
before the public; refusing to keep in mem- 
bership anyone guilty of unfair practices; 
carrying identifying cards in their windows 
and on their cars. With such an organiza- 
tion, it would be possible to say eventually: 
good-bye to unfair practices and incom- 
petents; hello to clean business with a fair 
return on your investment. The jobbers 
would have to recognize their power and 
cut down (as I know they are only too 
willing to do) to unfair discounts and un- 
loading. 

J. A. Lyxen, 
992 Main Street, 
Worcester, Massachusetts. 
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The biasing arrangement used in the Sonora 
“44” receiver with 2.5-volt tubes. All R.F. 
cathodes return through R3. 


AN INDEPENDENT SERVICE MAN'S 
POSITION 
Editor, Rapio-Crarr: 

I have been a constant reader of Ranpto- 
Crarr, and still have the first copy you 
published in my file. I know that Rapto- 
Crart is the best magazine a Service Man 
can read, and I am very much interested in 
the Service Men’s Open Forum. 

In the February issue I read the copy of 
a letter sent to Rapio-Crarr by the General 
Motors Corporation of Dayton, Ohio, in 
which they refuse to supply Rapro-Crarr 
with confidential data, as the G. M. call it, 
which makes me laugh. No doubt their con 
fidential data is as big a joke as their radio 
is; and I would not be a bit surprised to 
see them put a back cover on their radios 
with a combination lock on it—only their 
high-powered dealers knowing the combina- 
tion. Well, I don’t blame them any. If I 
ever made as big a mistake as they have, I 
would want to keep it confidential too. 

I think it is about time that all independ- 
ent Service Men should get together and 
discourage the sale of such confidential ra- 
dios as the G. M. I have been servicing 
radios since they have been on the market, 
and to make a long story short, I for one 
don’t need any of the so-called G.M. “con 
fidential” data to service their radio, but 
hereafter will refuse to service a G. M. and 
will let the sad owner know that it is a 
confidential radio and can only be serviced 
behind locked doors. 

Now I think it is about time some of these 
manufacturers wake up to the fact that their 
radios are no better than the service they 
can give on them. In my opinion they should 
cooperate with any qualified Service Man 
to help him give the best service he pos- 
sibly can, and I would like to hear from 
other Service Men in regard to confidential 
data. D. C. Kanr. 

2827 Frederick St., Shreveport, La. 





FREE SERVICE CALLS 
Editor, Ravio-Crarr: 

I read my Rapto-Crarr from cover to 
cover, and back again, gleaning much valu- 
able help from it. In the Open Forum, I 
have read the items pertaining to service 
charges that appear so often. Now in my 
town, many people are somewhat mistrust- 
ful of the radio service trade in general, 
and I fear, with some cause. Too many 
“Service Men” throw off the disguise and 
become salesmen if they find a new tube 
won't do the job. Also, the streets are 
daily infested with ambitious individuals, 
armed with a bag of tubes and a_ tube 
tester, who go from house to house offering 
to test tubes free. Most of these men could 
not use a set analyzer if they had one 
along. 

So I have found that the best way to 
obtain work is to advertise that I “test” 
radios free, and to let the public know 

(Continued on page 751) 
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CROSLEY MODEL 120 SENIOR SUPERHETERODYNE 
(PLIODYNATRON) CHASSIS 


“Super-Sondo,” “Super-Rondeau,” and “Super-Administrator” 


In the diagram below is shown the foundation 
chassis incorporated in a number of super- 
heterodyne receivers manufactured by the Cros- 
ley Radio Corp., Cincinnati, Ohio Standard 
consoles are the models Super-.\dministrator and 
Super-Rondeau; while the Super-Sondo con- 
sole is a radio and phonograph combination. 
\vailable constants for the components will be 
the first consideration. 

Condensers C6, C13, C14, 0.5-mf.; C7, C8, 
C9, C10, O.1-mf.; C11, .001-mf.; C12, C15, 
.02-mf.; Clo, €20, C21 (optional), .00025-mf.; 
C17, €19 (electrolytic), 9 mf.; C18 (electro- 
lytic), 18 mf.; C3BR, .001-mf. (fixed); C3C, 
50 to 300 mmf, (variable). 

Resistor R1 (volume-control potentiometer, 
ganged to power switch Sw), 10,000 ohms; R2, 
R4 (flexible), 375 ohms; R3 (flexible), 165 
ohms; R5 (red, black, orange dot), 20,000 
ohms; R6, 6.500 ohms; R7 (tone-control  po- 
tentiometer), R8, 1750 ohms; R9, 2,009 ohms; 
R10, 545 ohms; R11, R13, 10 ohms (each half); 
R12, 850 ohms. 

Normal operating readings (as measured with 
speaker connected, volume control on full, and 
line potential of 117 volts with fuse in “high” 
position; or 107 volts with fuse in “low” po- 
sition), are as follows: 

Plate potentials, V1, V4, 160 volts; V2, 155 
volts; V3, 20 volts; V5, 145 volts; V6, V7, 
260 volts; V8 (each plate), 275 volts. Filament 
potentials, V1, V2, V3, V4, V5, V9, 2.5 volts; 
V6, V7, 2.4 volts: V8, 4.9 volts. Screen-grid 
potentials, V1, V2, V3, V4, 90 volts. Control- 
grid potentials, V1, V4, 3 volts; V2, 7 volts; 
V3, 1.0 volts; V5, 15 volts: V6, V7, 54 volts. 

A long antenna on this receiver is a detri- 
ment to good reception. 

Phonograph pick-up connections P, C, S, will 
he noted in the grid-return circuit of the second 
detector, V5. The pick-up must be connected to 
the detector circuit through an audio coupling 
transformer, and a volume control must be pro- 
vided; since the volume control on the receiver 
operates in the R.F. portion of the circuit. 
Phonograph motorboards are supplied with Cros- 
ley phonograph combinations. It is merely nec- 
essary to connect the marked leads from the 
pick-up switch to the terminals I’, C and 5 on 
the chassis, and to break the wire between 
terminals P and CC. If the pick-up is later dis- 
connected, a wire must be connected between 
terminals P and C for radio reception. 

The “fixed tune” I1.F. stages (including vari- 
able condensers C4A-C4C, and C5A-C5B) are 
tuned to the intermediate frequency of 175 kc. 
Since care is taken at the factory to properly 
align these circuits, no attempt should be made 
by the experienced Service Man to re-align 
them, unless tests indicate positively that they 
are in need of readjustment. In that case, the 
following procedure will apply: 

Remove oscillator tube V3 from the chassis, 
and remove the clip wire from the control-grid 
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of LF, amplifier tube V4. Connect the output 
leads of an accurate 175-ke. oscillator to the 
control-grid of V4 and the chassis. -\djust the 
two screws (C5A-C5B) on either side of the 
rear I.F. coil L5 (between the socket of V4 
and the power tubes), until the test-oscillator 
signal gives the largest reading on an output 
meter connected to the audio output circuit of 
the receiver. 

Next, replace tube V3, connecting screen-grid 
clip to the top of the tube. Remove the first 
detector tube V2, and connect the oscillator out- 
put from the control-grid of V2 to the chassis; 
then adjust the two screws C4A-C4C on either 
side of the front I.F. coil, L4, for maximum 
output meter reading. Slight readjustment of 
the screws heside the rear coil may improve the 


output somewhat. 
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1 ube layout, Crosley Model 120. 


Oscillator V3 is a screen-grid tube connected 
as an oscillator of the dynatron type (more cor- 
rectly, a “pliodynatron™; the generic term ap- 
plied by Dr. Hull to a 4-element or screen-grid 
oscillator as differentiated from the dynatron” 
or 3-element oscillator). Its plate potential is 
lower (20 volts) than its screen-grid; which is 
at a positive potential of 90 volts. It may be 
necessary to try two or three tubes in this po- 
sition to obtain a satisfactory one. 

The volume-control resistor R1 performs the 
dual functions of increasing the control-grid 
bias of amplifiers V1 and V4, and grounding 
the antenna—that is, when reducing volume— 
and vice versa. The tone-control circuit is in- 
genious and should be carefully noted as to 
electrical values and arrangement. 

If, when receiving some signals, the volume 
control is turned up so far that the first de- 
tector is overloaded, a whistling note will be 
heard. This is a perfectly normal characteristic 
of superheterodynes, and does not mean that 
anything is wrong with the receiver: when the 
volume is adjusted for normal reception, the 
whistle does not occur. 

If it becomes necessary to re-align the main 
tuning-condenser gang, the procedure is as fol- 
lows: leave the shield cover in place, and tune 
in a station or modulated-oscillator signal near 
1,400 ke. Turn the volume control on fully. 
If all signals within the required range are too 
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Schematic circuit of the Crosley Model 120 series “Senior Superhcterodyne” 


loud, connect a fixed condenser C21 to the posts 
marked “A” and “G,” and loosely couple the 
antenna to the leads of the local-distance switch. 

If, when the receiver is carefully turned to 
the middle of the band, the dial reading does not 
correspond to the frequency of the signal, but is 
not more than two channels off, set the dial 
at the correct frequency, and adjust the trim- 
ming condenser C3A (the control farthest toward 
the rear of the chassis) until the signal is 
loudest. Check the tuning by readjusting the 
station selector. It may be impossible to regu- 
late the oscillator trimming condenser C3.\ so 
that the oscillator condenser is properly aligned 
with the eract dial setting; in which case align 
the trimming condenser with a dial setting as 
close to the actual frequency as practicable. 

After aligning the oscillator circuit by adjust- 
ment of C3A, adjust the trimmers C1.\ and 
C2A for greatest volume. This completes the 
adjustments for best reception at the low wave- 
lengths. Now proceed as described below, for 
test and possible re-adjustment at high wave- 
lengths. 

Tune to a signal near 600 ke. If the dial set- 
ting, when carefully adjusted, is not more than 
a single channel (10 ke.) away from the actual 
frequency of the signal, it is possible to align 
the low-frequency tracking. DO NOT MAKE 
THIS ADJUSTMENT UNLESS ABSO- 
LUTELY NECESSARY, 

For this purpose, a bakelite screwdriver will 
he required. The low-frequency adjustment 
(condenser C3C) is at the®rear of the chassis, 
hehind the shield, and is sealed at the factory. 
It is necessary to break this seal before the 
screwdriver can be inserted and turned. Turn 
the tuning control until the actual frequency of 
the signal is indicated hy the dial reading, and 
adjust for best volume. If it is not possible 
to align the condenser with the dial set at the 
exact signal frequency, set the dial as close as 
practicable to the exact frequency. 





If signals are not heard after trying a new 
tube, the circuits may be checked as follows: 
remove the top of the condenser shield and. 
having removed the antenna, touch uw to C2.\. 
Tune to a strong signal; if not received, the 
oscillator may not be functioning, or remainder 
of set requires checking. Touch antenna to 
C1A; if signal is not increased, check the cir- 
cuits of V1. Of course, lack of signal only 
at the antenna post indicates a defect in the 
antenna circuit. In lieu of a powerful broad- 
cast station, an A.F.-modulated R.F. oscillator. 
operating in the broadcast range, may be used. 

Switch Swl is the “local-distance” adjustment. 
The manufacturers refer to the tone control as 
the “‘static and tone control.” 


The Model 120 receiver may be considered 
non-radiating; since V3 and its circuits are 
shielded, and preceded by circuits sharply tuned 
off the oscillator frequency. 
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WESTINGHOUSE “COLUMNAIRE” MODELS WR-8 AND WR-8-R (REMOTE CONTROL) 


Also WR-5 (RCA Victor 80, G.E. H-31, Graybar 700); WR-6 (RCA Vic. 82, G.E. H-51, Graybar 770); WR-7 
| (RCA Vic. 86, G.E. H-71, Graybar 900); WR-6-R, and WR-7-R remote-contro] models 


fhe fundamental circuit of these receivers Filament voltage (between 2 and 3 on the ter- WR-6-R 
















2 and WR-7-R, the control mot 
| is the WR-5 receiver chassis and power pack minal strip ), 2.5. Power-pack output voltage part of the receiver chassis. Operation of the 
} shown in Data Sheet No. 29. The model WR-6 (between 4 and 5 on the same strip), 250. tone control or local-distant switch must le 
| is a highboy; its circuit is the same as used The color code of the push-pull A.I. trans- done at the receiver; but tuning and volume 
| in the WR-5, except as modified for tone former is as follows: Tl input, red and yellow; control may be effected at a distance of not 
| control, The Model WR-7 is similar to the red with yellow tracer. Output, yellow (center- more than 75 feet. The details of this exter 
} Model WR-6, except as modified for an electric tap); and green. Transformer T2 input. red equipment are shown in Fig. 3. The 60-ohn 
| phonograph. Models WR-6-R and WR-7-R are (center-tap); and blue; output, black. Power resistors reduce the potential to 23 volts for 
| the same as the respective WR-6 and WR-7 transformer PT, primary, black-with-red-tracer; station selection, and 18 volts for volume 
| chasses, except as modified for remote control. black-and-red (110 volts); black (120 volts). control, (special); the end thrust of the mot 
The Model WR-8 uses the same chassis and Secondary, 2.5 volts, brown; 5 volts, black- at the different speeds causing the proper gear: 
} power pack as the Model WR-6, only an with-green tracer; high voltage, yellow-with-red- to engage. The tapped phase-changing imped 
electric clock and the cabinet distinguishing it tracer (center-tap), and black-with-blue-tracer. ance and capacity change the phase-angle of the 
as the “Columnaire;” the remote-control model applied current, so that operation of the motor 
being coded as the Model WR-8-R. ROTARY —_SELECTOR Switcn in either direction is obtained. The “on-off 
The resistance of each individual unit appears J REORD VOKE operation of the set is relay-controlled; a series 
in Data Sheet No. 29. The values of only the a of drums and contactors start the motor in 
resistors, capacities, and chokes follow: the right direction for station selection I; 
Resistors R1, 4,000 ohms (potentiometer); pa normal operation the pilot light dims, until a 
R2, 170 ohms; R3, R6, 6,000 ohms; R4, 18,000 oa 92 station has been tuned in (when the volume 
ohms; R5, R10, 2,000 ohms; R7, R8, 40,000 an 5 | control is to be operated to suit). If trouble 
ohms; R9, 500 ohms; R11, 14,300 ohms; R12, Onnas 5. | develops in the drum assembly, the entire u 
10,000 ohms; R13, 110,000 ohms; R14, 60,000 j 2 must be replaced. 
ohms, R15, 715 ohms; R16, 55 ohms. i: as The “Columnaire™ Model WR-S8 is, except 
Condensers C1, C2, C3, C4, 18 to 330 mmf.; aa for the cabinet, the same as the Model WR-o: 
C5, C7, C24, 0.1-mf.; C6, 0.5-mf.; C8, 4.5 while the Model W'R-8-R receiver chassis and 
mmf.; C9, C18, 745 mmf.; C10, Cll, C12, - , power pack are almost identical with the 
C13, C14, C15 120 to 220 mmf.; C16, C23, oe. a RAH ial Model WR-6-R. Leads for the synchronous 
1.0 mf.; C17, .0024-mf.; C19, C21, 3 mf.; 1 o-— nn 5 electric clock are shown and, (in dots) the 
C20, 2 mf.; C22, .05-mf. leads for the remote control attachment The 
The tone-control units have the following The combination model (the Model WR-7) primary of T3 connects to the 110 V. line 
values: C, .025-mf.; R, 40,000 ohms (potentio- has substantially the same receiver and power the secondary output is 23 V. 
meter); Ch, 2 henries. pack chassis as the Model WR-6, except as Do not use the manual station selector with 
The phonograph attachment is shown in Fig. modified for the special rotary switch which the chassis removed from the cabinet, unless 
2. The remote-control attachment is shown in makes the necessary circuit changes for the the chassis is in a vertical position: otherwise 
Fig. 3. Variations in Fig. 1 are dotted. following operations: personal home recordings; damage will result. Push either the “+ or 
| The normal operating voltages of all these radio home recordings; radio reception; phono- the “-—" button; the armature should not rise | 
receivers, with volume control R1 at mavimum graph operation; (see Fig. 2.). See page 521, and engage the station-selector gear. Now push | 
and switch Swl at “‘distant,”’ are given below: March, 1931 issue of Rapto-Crart for details a station-selector button; if the armature does | 
Plate voltages, V1, V4, V5, 240; V2, 70; of phonograph automatic switch, The turn- not rise and engage the station-selector gear, 
V3, 235; V6, 210; V7, V8, 200. Plate cur table’s speed is 78 r.p.m. In normal operation increase the tension of the spring Next, it 
| rents; V1, 4 ma.; V2, 6 ma.; V3, 0.25-ma.; the motor develops considerable heat. crease the spring's tension until the armature 
| V4, 5.5 ma.; V5, 2 ma.; V6, 0.S-ma.; V7, In the microphone-coupling auto-transformer just rises when a _ volume-control button i 
| V8, 30 ma. Control-grid voltages; V1, V4, (Fig. 2) read 3.2 ohms from 1 to 2; 2 to 3, 150 pressed; then decrease the tension until the 
| 2.2; V3, 8; V5, 5; V6, 23; V7, V8, 20. Screen- ohms; 3 to 4, 4,300 ohms. armature just fails to rise when one of these 
grid voltages; V1, 90; V3, 80; V4, V5, 85; In the remote-control receivers Models buttons is pressed, 
LOOSELY 7 RE 18 DET ost LETA 10 LF LFI2 2 LF LFT3 24? DET 
| 4 "24 ‘ "24 “a 








H J} mec2 cH 
= j cis . 
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IMPROVING THE CAMPBELL TESTER 
By P. C. Sanguinetti 
EELING that many Service Men would 
be interested in the details of my modi- 
fication of the tube tester described in the 
March issue of Rapio-Crarr, by Vincent 
Campbell, I give the information below. 

Kirst of all, instead of the single 250-ohm 
power rheostat, I use two units: one is an 
old-time compression rheostat, a Filkostat; 
and the other a 10-ohm wire-wound rheostat 
of the standard type—most of these being 
able to carry 2 amperes without overheat- 
ing. The connections to these resistors is 
shown in the diagram (Fig. 1) in which two 
off-on switches are indicated in the posi- 
tions X. 

It has been brought to the attention of 
the writer that, when the wire-wound rheo- 
stat has a “full-off” position, some Service 
Men prefer to dispense with the switches 
X. Further the Campbell tester as illus- 
trated originally required an additional lead 
from the left arm of the D.P.D.T. switch, 
to the grid terminals on the two tube 
sockets; this is incorporated in the modi- 
fied circuit, Fig. 1. (This point has been 
discussed in the Information Bureau of the 
preceding issue.—Tech. Ed.) 














TRY 
REVERSING 
LEADS 


‘ 4 (ro 


T Ri ? 
aie — e3 


VYVV Vr 7 








oO 














+/628\ = 
BT 
New1d 
ll0¥v AC 
Fig. 1 


A revision of the Campbell tester, which has 
interested so many of our readers. 


























The Filkostat (or any other compression- 
type rheostat, such as the Bradleystat) is 
used in testing tubes which require less 
than one —— of filament current (such 
as the °20, °22, °40, °99, *O1A, 12, ’71, ’12A, 
"TLA, and the new line of 2-volt tubes). Al- 
though some Service Men use a 30-ohm 
value for the wire-wound rheostat, the writer 
prefers the 10-ohm component specified; 
which is used during measurements of tubes 
drawing over an ampere (°26, °27, ’24, °45, 
"10, °50, "80, and °81). 

Although Mr. Campbell specified the use 
of a power switch, the writer does not see 
that its use is at all necessary; when you 
want to use the tester, just plug into the 
light line outlet. However, a very important 
consideration, and = one to which Mr. 
Campbell neglected to call particular atten- 
tion, is the connection of the filament 
secondary. Unless this is “poled” correctly, 
its output potential will) buck the line 
potentials; and the result will be that the 
“K" readings will be about one-half the 
values indicated in his table of character- 
istics. 

Furthermore, it may be pointed out also 
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Testing 


that, with switch Sw in position 1, an ex- 
cellent indication of the emission is 
afforded; since the grid and plate of the 
tube under test are connected together. 
This is a more conclusive test of a tube 
than the plate test alone; and the writer 
finds that a number of good tubes gave 
the following indications: ’20, 6.5 ma.; "O1A, 
7 ma.s; ’1ZA, 10 ma.; ’71A, 13; °26, 10 ma.; 
27, 12 ma.; ’24, 214 ma.; °45, 14 ma.; 710, 
9 ma.; ’80, 14 ma.; ’81, 8 ma. Other figures 
are not available at the time of writing; 
but the Service Man may make his own tests 
to determine these, and insert them in the 
list. (Note: Do not close switch K during 
these tests; otherwise, the meter MA will 
indicate below the scale zero mark.) 

Because of the change in the resistances of 
the variable resistors and the vacuum tube 
filaments as they heat, a little care must 
be shown in making tests. Watch the fila- 
ment voltmeter V; and do not permit the 
applied potential to rise above the rated 
value for the particular tube under test. 

Do not forget also that some of the 
slower heating A.C. tubes may require a 
half-minute or more before the meter MA 
indicates a current flow. 

Just incidentally, I might mention that 
my filament-heating transformer was ob- 
tained from an old Acme 21/,-amp. storage- 
battery charger. Its regulation is very fine, 
delivering 8 volts at “no load” and nearly 
the same potential when heating an ’80 
filament. 


CONDENSER MEASUREMENTS 
By M. S. Andelin 


A a rule, it is difficult to tell the capacity 
of a condenser by looking at it; since 
they come in such odd sizes and shapes. It 
is impossible to measure them with 60-cycle 
current; as condensers over 0.5-mf. will pass 
enough current to make a meter register 
full scale. Most Service Men do not possess 
a capacity bridge for such measurements 
but, if a telephone magneto is at hand, 
condensers from 0.1-mf up can be measured 
very accurately by using the circuit in the 
accompanying diagram. 



































Fig. 2 
In default of a capacity bridge, such as dee 
scribed on page 741, approximate capacity meas- 
urements may be made thus. 


Developed by 
Time-Saving Appliances 


However, the magneto must be turned 
at a certain speed if the meter is to be cali- 
brated in microfarads; otherwise capacities 
will have to be measured by comparison 
with other condensers of known values, using 
a double-throw switch. First test the con- 
denser of known value, by noting the read- 
ing on the meter; then throw the switch to 
the unknown condenser, turning the mag- 
neto at the same speed all the time. This 
method is accurate enough for ordinary 
purposes. There is enough difference in 
readings of the meter to make mistakes of 
over a quarter of a microfarad unlikely. 





























Fig. 3 
A handy adapter (parts shown separated). 
This is for an °80 tube. Note (A) transposi- 
tion of “P” and “G” leads. 


HANDY SOCKET ADAPTORS 
By Joseph Leeb, E.E. 


One of the handiest things in the Service 
Man’s kit, to increase the useful range of 
his analyzer equipment, is a set of socket 
adapters. These may be made of subpanel 
type sockets and bases of burnt-out tubes, 
as shown in the sketch. 

It may be necessary to file the socket to 
make it fit snugly into the tube-base. Bus 
bar should be used in making the connections 
from the socket to the tube base. This not 
only gives good conductivity, but makes the 
adapter sufficiently rigid so that no other 
supporting mediums, such as sealing wax 
or set-screws, are necessary. 

A complete set of socket adapters should 
include a four-to-five prong, a five-to-four 
prong, a UV-to-UX and a UV-toUY. Even 
the comparatively obsolete WD11 may be 
encountered often enough to justify making 
an adapter for it. 

n balancing up a neutrodyne set it has 
been customary to use a perfectly good 
tube, with one of its filament prongs cut 


a 
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off, as a dummy. By making a pair of 
neutralizing adapters, one a five prong-to- 
five prong, and the other a four prong-to- 
four prong, and omitting one of the filament 
or heater wires in each case, the necessity 
of a dummy tube is obviated. Furthermore, 
with these adapters, the set can be balanced 
with its own tubes; which is, after all, 
the only true method. 





AN AUDIO OSCILLATOR 
By Frederick E. Ward 


HE kink on page 416 of the January 

issue, “The Howler as a Service Os- 
cillator,” is very good as far as it goes, 
but the device shown will go it one or two 
better. It has many advantages, and covers 
more than one field. I have been using one 
for some time. 

The essential parts cumprise merely an 
*01A tube and socket, mounted with an 
A.F. transformer on a block of wood, with 
the connections shown; a switch in the “A” 
lead would be an added convenience. Three 
dry cells are sufficient for most purposes; 
the filament does not require much heating, 
so two cells are sufficient for this purpose. 
For the “B” voltage, a single flashlight cell 
will give a good signal through phones; 
though it usually requires 41/, volts to oper- 
ate a loud speaker. 

Such an oscillator gives a loud, pure note 
in the output circuit; its pitch depends on 
the transformer used. If desired, this pitch 
may be lowered by adding a small condenser 
across the terminals of the primary. 

Small, cheap transformers give high- 
pitched, musical tones; while the more mo- 
dern transformers of better quality give 
very low tones. A Samson “Symphonic” 
transformer, for instance, has a frequency 
so low that it sounds like a riveting ham- 
mer. By substitution of transformers, there- 












































Fig. 4 
A very simple oscillator which will serve many 
purposes; well fitted for code practice. 


fore, we may use the apparatus itself as a 
means of comparison; the transformer giv- 
ing the lower note is probably the better for 
use in an amplifier. 

The key has several useful purposes; it 
may be used to adapt the oscillator for 
telegraph signalling, over quite long lines, 
for phones. It may be adjusted to give a 
500-cycle note, and used with a loud speaker 
to instruct a class; for teaching the tele- 
graph code, it has no equal. ‘The writer 
has found a demand for headphone sets for 
use by Boy Scouts in their code practice, 
and it is probable that many such sets can 
be made up and sold at a profit. 
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Fig. 5 

The connections shown provide a dynamic 

speaker for bench tests of various chassis types. 


A REPRODUCER FOR THE SHOP 
By Norman W. Smith 


DYNAMIC speaker, that can be used 
A on practically all makes of radio re- 
ceivers, is of great help in a repair shop. 
The Silver-Marshall “Model 851” unit makes 
it unnecessary to bring the set’s speaker 
into the shop; for it will operate on almost 
every kind of radio. 

The speaker unit is mounted on a baffle 
board and suspended under the bench by 
springs which prevent vibration of the 
bench. The instruction plate is removed 
from the transformer and placed on the 
bench panel, with the speaker connections 
as shown in the drawing. The binding posts 
are meunted on bakelite strips and placed 
near the middle of the bench panel. 

The four posts above the plate may be 
used to connect any radio set: a single-tube 
output is connected to 1 and 3; a push-pull 
output to 1 and 4. If the push-pull am- 
plifier has no output transformer or choke, 
No. 2 also is connected, to the highest “B+” 
voltage. The speaker had no direct con- 
nection to the voice coil; so the two tip- 
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jacks at the left of the plate were put in 
series with the voice coil and the trans- 
former secondary. These are shorted when 
not used for direct connection. The lower 
two posts connect to the field coil; which 
has a resistance of about 2000 ohms and is 
designed for use with 90 to 120 volts direct 


current. When sets designed for a speaker 


with less resistance or with higher voltage 
are tested, a resistance is placed across 


the field posts to adapt it to the required 
current. Current for the field is supplied 
by the shop power pack when it is desired 
to use the speaker on sets designed for only 
a magnetic speaker. 

We have used this speaker in our service 
work for about one year and have found it 
very good. 


TESTING AUDIO TRANSFORMERS 
By Charles Felstead 


F CHEAP audio-frequency transformers 
are used in a_ receiving set, there is 
always a possibility of their burning out, 
that is, in fact, often the trouble 
with receiving sets that suddenly go dead. 
The first thing to be done to a set that 
will not work is to test the audio trans- 
formers; if one of them is burnt out, it 
must be replaced. It is always best to use 
as a substitute a transformer with 
the same that had to be 
replaced. Transformers generally “go out” 
when the turned off, be- 
cause of a voltage surge; and so, when the 
set is again turned on, there is no sound 
in the reproducer. 

The simplest and quickest way to test 
the audio transformers is by the aid of a 
high-reading voltmeter, with a scale cover- 
ing the highest “B” battery or plate 
voltage, used in the set. The voltmeter 
should be equipped with two long, flexible 
leads ending in test terminals, which can 
be made by soldering six-inch lengths of 
bus-bar to the free ends of the leads. Pieces 
of spaghetti tubing can be slipped over 
the wires for protection, leaving the 
ends bare. 


most 


about 
ratio as the one 


receiving set is 


only 


To test the transformers, the receiving 
set is turned on and all of the tubes in 
the set are removed; although the batteries 
are left connected. Now, the primary of 
the first audio transformer can be tested 


by touching the test terminals of the volt- 
meter to the plate and one of the filament 
prongs in the detector socket. This con- 
nects the voltmeter and the detector plate 
voltage in series with the transformer prim- 
ary. If the winding is not burnt out, the 
(Continued on page 748) 
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Fig. 6 
A quick and easy method of testing the winds 
ings of audio transformers in a battery set. 
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of Sound on Discs 


A New Activity for the Radio Technician and Experimenter, 


By GEORGE 


6 NSTANTANEOUS” recording, or home 
recording as it is more popularly 
called, is a new art as compared with 
the method of making commercial 

records. In commercial recording, it is 

necessary to go through several operations 
before the finished record is obtained. Where 
only one record is desired, instantaneous 
recording offers the advantage of making 
this record in one operation. (See “Home 

Recording of Radio Programs and Speech,” 

in the December, 1930, issue of Ranio- 

CraArt.) 

The midget radio set saved radio in 1930, 
and now this new art seems destined to 
surpass even the midget in tiding radio 
over the rough spots; at the same time it 
opens up a very lucrative field to the alert 
Service Man and radio dealer. Wherever 
there is an audio amplifier available, a re- 
cording system is waiting to be exploited. 

The uses to which this instantaneous re- 
cording can be put are varied and many; 
and the profits to be realized therefrom 

















Fig. E 
The Callophone studio equipment: 
three-stage amplifier and pack; then, microphone 
panel; shelf with turntable, feed-screw, cutter 
and pickup; driving motor; and, lowermost, 
reproducer. Blank, ungrooved discs are used, 
Right, two-button microphone and stand, 


top panel, 


J. SALIBA 


will be proportional to the foresight and 
ability of the Service Man or salesman who 
puts across the idea and makes the installa- 
tion. Every home that has a radio receiver, 
every music school, music store, amusement 
park, department store, club, and broadcast 
station is a good live prospect. In short, 
the field of application for this novel method 
of making records is unlimited; and it 
remains only for the energetic salesman 
or wide-awake Service Man to familiarize 
himself with the technique of obtaining good 
results, then go out and demonstrate. The 
idea sells itself. 
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The general arrangement of the standard voice 
and radio recording-reproducing equipment, 


Valuable Uses of Records 


The uses to which instantaneous recording 
can be put are unlimited. Orchestras and 
bands are now being recorded, so that their 
technique may be studied carefully and 
improved — upon. Singers, instrumental 
artists and music students everywhere are 
making this recording a regular part of 
their course; since they can thus watch their 
progress and note their improvement. 
Students of elocution record their talks 
and study their delivery. Records of broad- 
casts can be made, and, if necessary, encore 
programs can then be broadcast. Likewise, 
anyone who broadcasts can have his selec- 
tions recorded for his personal file. 

Vaudeville singers or musical acts will 
find this new art very much to their ad- 
vantage; for they can use these records for 
advertising purposes and auditions at dis- 
tant points. Another novel application of 
this instantaneous recording is in the making 
of “sound effects” for amateur theatricals. 
The ambitious producer can, after patient 
experimenting with the recording of differ- 
ent sounds, electrically reproduce them 
whenever desired; thus giving his presenta- 
tion the realism of the professional theatre. 

Still another idea and one which is pre- 
sented to those owning home-movie outfits, 
is that the “domestic” photographer can 
make records to match the action of the 
pictures; thus producing a “talkie.” A 
more advanced form of this idea is that 
two turntables be used, and a “continuous” 
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Fig. D 
A home-recording model made by the Callo- 
phone Co.: left, two-button “mike’’; right, 


special cutting head, for blank records. The 

reproducing pickup is behind the disc in the 

center; microphone panel above speaker in 
console, 


show be arranged after properly “dubbing” 
the records (patching the sound together), 
by fading one record into another as each 
length of film (to which has been cemented 
the next length) is run through the pro- 
jector. 

Although the previously-mentioned issue 
of Ravio-Crarr contained a description of 
the procedure of instantaneous recording 
(page 340, December, 1930), the writer asks 
the indulgence of the readers of this maga- 
zine while, as a matter of completeness, and 
prior to making an extensive study of this 
subject, we gloss over outstanding facts. 


Recording Systems 


Whether the recording equipment is 
utilized in commercial enterprises or for 
home use, the apparatus in either case is 
substantially the same. For home use the 
audio amplifier of the radio receiver, used 
in conjunction with an ordinary magnetic 
phonograph pickup and a microphone makes 
a simple but efficient and practical record- 
ing system. (See Fig. 1). 

This system makes use of pregrooved 
records, which are now available at all 
music and radio stores. The pregrooved 
record, which is made up on either a metal 
or a celluloid disc, has a_ blank groove 
already cut into the surface; and this groove 
serves the same purpose as the feed screw 
used in recording on blank uncut discs; 
namely, to guide the recording head across 
the face of the record. The microphone 
transformer, being of the step-up type, 
amplifies the audio-frequency voltages; and 
this gain, combined with the mu or amplifi 
cation factor of the detector tube, really 
adds a transformer-coupled stage to the 
audio amplifier. 

A weight (about 10 0z.) should be at 
tached to the recording head to prevent the 
needle from jumping the groove, as it tends 
to do when modulated. The weight also 
serves the purpose of pushing the needle 





Ju 


dee 
mor 
quel 
duet 

Q 
usec 
nee 
witl 
reg 
ut 

li 
swit 
cont 
and 
fro 
exp 
resi 


com 
T 
obt: 





sec 
to 
bla 
the 
hea 
bs 
kit. 
ten 
tah 
mic 
cor 
pic 
all 


po 








June, 1931 


deep into the groove, thus making available 
more mass to work against; with the subse- 
quent result of more volume in the repro- 
duced record. 
needles should be 
for recording and playback. These 
needles, which have a relatively dull point, 
with a red shank to differentiate them from 
regular phonograph needles, can be obtained 
at all radio and music stores. 

In recording from the microphone, the 
switch Sw. is and the volume 
control of the radio set is turned way down; 


Only home-recording 
used 


closed, 


and vice versa when records are to be made 
from the air. With a little patience and 
experimenting the home recorder can achieve 
results that will be almost on a par with 
commercially-pressed records. 

These pre-grooved records at present are 
obtainable only in the six-inch size and have 





a playing time of one minute and ten 


The home recorder who wishes 
to make larger records, must resort to 
blank ungrooved which necessitate 
the use of a feed-screw to guide the cutting 
head across the face of the dise. Figs. A, 
B, and C show different views of a recording 
kit, for cutting blank dises, which is in- 
tended for homes where a motor-driven turn- 
table is not available, A microphone, 
microphone amplifier, selector switch, volume 
control, feed screw, recording head and 
pick up, electric motor, and turntable, are 
all neatly mounted in this very convenient 
portable case. 


seconds. 


dises, 
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High-Quality Recording 

Commercial instantaneous recording natur- 
ally requires a more elaborate set-up. The 
prime requisite is a good audio amplifier, 
which should be of the three-stage trans- 
former-coupled type, and have a fairly flat 
characteristic from about 30 eveles to 9000 
The turntable should be thoroughly 
“filtered;” so that any flutter 
in the motor or any back lash in the gears 
will not be transmitted to it. 

A high-quality double-button 
microphone is absolutely essential and, to 
insure its efficient operation, a D.C. 0-50 
milliammeter should be provided, so that 
the current in each button may be read. 

A good loud speaker, preferably of the 
dynamic type, should be used for monitor- 
ing purposes, and, lastly, a “volume-indicator 
panel” is necessary in order that all the 
records shall be made at the same 
level, thus insuring a_ positively 
good result. Some will 
that a volume-indicator panel 
can be dispensed with and the 
loud speaker used for level in- 
dication; but the will 
find that the average human ear, 
no matter how acute the sense of 


cycles. 


mechanical 


carbon 


argue 
argue 


recorder 


Fig. C 
portable rece 
for carrying 
shown open, 


The Preste 


closed 


rding kit, with 


case Below, it is 


hearing, is a notoriously poor judge of level 
from day to day. The small outlay of money 
necessary for a volume indicator is more 
than offset by the insurance of good records 
at all times. 

For radio recording, a good radio receiver 
and a double turntable, equipped with a 
“fader” so that continuous recordings can 
be made, are absolutely necessary. If fa- 
cilities are to be provided for bands and 
orchestras, a “mixing panel” should be 
built. This panel should be able to accommo- 
date at least three microphones. 

In addition to this special equipment, it 
is necessary that the blank records con- 




































its operating position. 


Fig. A (above) 
The portable kit 

cording; the pickup arm is resting 
in of position, and the cutting head and feed screw are in operation. 
plone at the left, "27 microphone amplifier tube at upper left. 
‘in Fig. B, the cutting head is seen put away in its recess, and the pickup in 
The disc at the lower left is the switching mechanism. 


Fig. B (below) 


Kit play 


arranged for 
back. 


arranged for re- 


Micro- 
At the right, 





tribute their bit to the engineering necessary 
Their the 
type of 


for good sound. composition, 
manner in which they are cut, the 
cutting tool used, and the modus operandi 
of the playback, while they have been dis 
cussed in’ the 1930, 


Ramo-Crarr, will be viewed in the light of 


December, issue of 


later developments. 


Materials for Recording 


At the present time there are several 
materials available for instantaneous re- 
cording: namely, gelatin, aluminum, cellu 
loid, and zine. Gelatin records are of the 


blank type requiring a feed-screw for cut 
ting. A special cutting stylus is used and, 
before recording, the surface is treated with 
order to 
\fter 
again treated with 


a lubricant, such as vaseline, in 
preserve the keenness of the needle 
the record is made it is 
this grease in order to attain reproduction 


Playback — is 


whose 


without extraneous noises. 
effected by of a 
point has been ground smooth and round 
An excellent this 
substance; but it possesses the disadvantage 
of being brittle. Great 
cised in putting the record on the turntable 


means steel needle 


record can be made with 


care must be exer- 
and removing it; otherwise the record will 
crack. 
record, because gelatin dissolves in water. 

Aluminum, like 
feed-screw for recording. 


Water must be kept away from this 
gelatin, also requires a 
A diamond needle 
for 


or a special steel needle is required 


recording, and a fibre or a thorn needle 
is used for playback. The aluminum record 
possesses the advantage of being unbreak 


frequencies 


able and can be preserved indefinitely 
recording is excellent, the low 
and the high recording equally well. If suffi- 
ecient weight is not used on the recording 
head, the groove will be shallow and, con 
sequently, difficulty will be experienced in 
the playback track. This 
needle must be very sharp, otherwise poor 
reproduction results. 

Celluloid for 
either blank or pregrooved dises 


making needle 


obtainable in 
When the 
blank is used, a sharp diamond needle is 


weartine ta 
recording i 


necessary to cut the grooves, and a thorn or 
fibre needle is used for playback. The pre- 


grooved dise requires a special home- 
recording needle for both recording and 


playback. With the latter type record, it 
has been found that the high frequency notes 
are missing after the first or second play- 
ing; this is due to the fact that celluloid is 
resilient and tends to back to its 
original shape. ‘The volume is a trifle lower 
(Continued on poge 751) 
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Radio in 


a Big Hotel 


The elaborate controls, receivers, amplifiers and 
distributors required to feed 2,500 reproducers. 


By ELI M. LURIE, B.E.E. 


““ OTEL” radio, as an added attrac- 
tion for guests, has made most 
elaborate advances over the 
simple installations of a few 

years ago. One of the first, to the writer’s 

knowledge, was located in the Boulevard 

Hotel, in Winthrop, Mass. The receiver was 

a home-made affair using the familiar re- 

generative circuit, and consisting of three 

tubes. The only stations that could be re- 
ceived, at that time, were WGI (Medford 

Hillside, Mass.) and, occasionally, KDKA 

in Pittsburg. Always, through the back- 

ground of WGI, could be heard the old 
spark notes of local “hams” with their rotary 
gaps. 

Nevertheless these pioneers—both the 
“hams” and the owners of hotels who were 
kind enough to give radio in its crude form 
a trial—prepared the way and paved it well 
or our present-day systems. 

Today there is virtually an unlimited 
amount of good music and entertainment 
to be received and, though years ago there 
were only one or two broadcast stations, 
today the major problem is to find room for, 
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more. To climax this, short waves have led 
to international reception; so that foreign 
broadcasts are no longer a novelty. 


A Complete Hotel System 

Naturally, with all this excellent enter- 
tainment available, hotels were not long in 
actually planning installations on an _ ex- 
travagant scale. The result was that elec- 
trical and radio engineers had to solve some 
very difficult and complexing problems. 

And so we come to the largest and most 
difficult of all installations, that in the re- 
cently-opened New Yorker Hotel, at Eighth 
Avenue and Thirty-fourth Street, New York 
City, which will be described here. 

The radio contract for this work was 
given to the Stromberg-Carlson Tel. Mfg. 
Co., while the public-address apparatus, an 
auxiliary system, was installed through a 
subsidiary of that concern, the Bludworth- 
Davis Co. 

The New Yorker has approximately 2500 
rooms, each of which has the option of radio 
reception through four channels; that is, the 
guest may listen to one of four pre-selected 
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Fig. C 
Powe mel of the hotel's radio and address system. Of channels 1, 2, 3 and 4, the radio receit 
and 4; and rectifiers 5, 6, 1 and 2, in respective orders The speech-amplifier panel is 


cator 14; electric clocks 


i 
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A typical room installation in the New Yorker 
Hotel. The wall plate under the man’s hand 
contains the four-station selector switch and 
volume control; the reproducer cone is above it. 


stations, by merely twisting the dial of a 
four-way selector switch in his room. In 
addition to this, provision is provided for 
international reception on short waves. Also, 
phonograph records can be played and pub- 
lic announcements made on each or all chan- 
nels and, if desired, either voice or music 
can be made predominant through an ar- 
rangement of faders and mixers. The radio 
system power panel, on the 41st floor, is 
shown in Fig. C. 

The public-address apparatus used to sup- 
ply the public rooms (viz: restaurants, ball- 
rooms, etc.) with music or speech, is com- 





ers are 11, 12, 8, 9; power amplifiers, 17, 18, 
7; phonograph turntable 10; test board 13; volume-level indi- 
(switching programs on or off at predetermined hours) 


15, and switch panel 16, 
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pletely remote-controlled and can be oper- 
ated from any of the public rooms, as well 
as from the main radio room on the 4lst 
floor of the hotel. 


Master Remote-Control Box 


Here, without doubt, is one of the won- 
ders of the age. Imagine being able by re- 
mote control to connect in one section of 
the hotel a microphone which, we may as- 
sume, will be used for speech pickup; trans- 
fer this speech to a remote location, as well 
as reenforce the speaker's voice in the room 
itself. Then, on the completion of the speech, 
the microphone is faded out and the radio 
system is brought into the circuit; and the 
control will then tune completely (and by 
this I mean being able to “sweep the dial” 
from 200 meters to 550 meters) the associ- 
ated radio receiver (Fig. B) which is located 
on the top of the hotel, 41 stories up! 
Dynamic speakers are put into operation, in 
any part of the hotel, by merely pushing 
buttons and, of course, there are many other 
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tricks which are all performed with a little 
oblong box 6” wide, 10” long and 3” thick. 

The marvel or it all is that no hand has 
to touch a switch anywhere except on this 
little box, which is shown in Fig. A. This 
not only controls the entire system but, 
upon opening, starts up a 2-kw motor gen- 
erator set, automatically, to supply alter- 
nating current for the equipment. Both re- 
mote-controlled and guest-room apparatus 
can be interconnected; so that programs 
originating on one can be transferred to the 
other. Thus music or speech can be picked 
up from any of the public rooms and sent 
through the entire hotel and also (over 
leased wires) to points outside the hotel. 
Programs originating outside can be tied 
into the hotel system by these same leased 
wires. 

Man-Made Static 

Now let us suppose that you are given 
the job of designing a similar system. The 
first thing to do is to realize just what will 
be your greatest problems. Without a doubt 























































































































The grille is a sound 
projector, movable about 
the ballroom, as needed. 
Two other projectors are 
built into this room, and 
may be put in operation 
from the remote-control 
box. At the right of the 
table is a condenser mike 
(which incorporates a 
built-in stage of audio) 
and beside it a mixer 
capable of blending the 
output of three such. 
Left, a mixer for three 
carbon mikes of the usual 
type, two of which are 
standing behind it. 

















Below, right, the re- 
markable remote-control 








box, which operates 

















from any of twenty out 
lets in the hotel. 








Fig. B 
This special remote-control tuner (observe motor in center) with four R.F. 
stages and automatic volume control, is on the 
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Opening this 
address 


floor and feeds into system. The 


one 


box releases 
buttons at the 
button 









727 


one of the greatest will be the elimination 
of “man-made static.” 

Usually a large hotel is located in a thriv- 
ing section where any number of electrical 
devices are apt to be in use; a great many 
operating 24 hours a day. To make matters 
still worse, many large cities use direct cur- 
rent in the city proper. Naturally, the great- 
est amount of this type of interference is 
caused by D.C. machinery where arcing takes 
place between brushes, circuit-breakers, re- 
lays and elevator apparatus. The importance 
of such problems is easily understood; they 
have been of the greatest difficulty, not only 
for the radio dealer, Service Man and lay- 
man, but also to a great many well-versed 
radio engineers. 

Before screening and shielding were used, 
individual filters were the Picture 
chasing around and tieing a filter on the 
tail of each motor, circuit breaker, bell ang 
“rock-crusher” in any city block, or espe- 
cially in a hotel of forty stories! Most of 
the elevator equipment here is situated in 
rooms adjacent to the radio room; in fact 
the six antennas of the 
through the elevator section and run in close 
proximity to the elevator motors. Yet, when 
the gain on any of the receivers is advanced 
to maximum position, there is hardly any 
noticeable background noise. 


vogue, 


radio receivers go 


Individual filters for each offending piece 
of apparatus would be not only very ex 
pensive but quite impractical. The solution 
of this problem accomplished 
very effectually and economically by com- 
pletely shielding the entire radio room with 
heavy copper mesh and running the antenna 
lead-in wires down in lead sheath 
in 34-inch conduit; the whole assembly was 
grounded. The were 
feet above the structure to insure negligible 
pickup from any apparatus in the building. 


great was 


enclosed 


antennas raised ten 


Matching Reproducer Impedances 
Of course in an installation of this type, 
correct impedance matching is vitally neces- 
sary to obtain good reproduction. 
(Continued on page 753) 


Fig. A 


the button at 


lower left, and 


starts the public- 
control five sound projectors 


being used for resetting. 


right 
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ROM time to time radio has been put 

to such extremely odd uses that it 

has become almost impossible to 

forecast what the next application 
will be. An organization, of which the 
writer is a member, has afforded a very fine 
vantage point from which to view a great 
many of the channels that radio experimen- 
tation is following. One of the most novel 
uses, by far, to which ultra-high-frequency 
oscillation and radiation has been put, is 
that of electrical prospecting. Although this 
art is not by any means new, and has been 
known and used for a great many years, the 
use of these extremely high frequencies is 
novel, 

Ideas Not Unique 


It is true that a great number of men 
are working on this problem independently ; 
and it is rather odd, from our standpoint, 
to receive visits from engineers unacquainted 
with each other who outline to us practically 
the same procedure and ask for the same 
apparatus. A curious part of it all is that 
most of them ask us to keep their ideas 
secret; not realizing that perhaps a dozen 
others have given us the same ideas and 
ask for the same secrecy. We fail to see 
how engineers in their position can afford 
to fail to keep in touch with current de- 
velopments, as they appear in magazines 
such as this one. 

The prospecting instrument to be de- 
scribed was built by us for test work and 
experiments in Alaska. It seems that a 
company wished to determine the exact 
shore line of a river but were unable to 
do so because of the thick ice and snow 
crust which covered both river and banks. 
Sinking shafts proved too expensive, and 
so were several tapping measurements which 
were tried. One of the engineers of this 
company then consulted us about an elec- 
trical method of locating the earth line. 

















Fig. A 
The dual-purpose ultra-short-wave set used as 
transmitter or receiver. Note its simplicity and 


balance, and the long condenser shafts 
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rospecting 


At 1.6 


Sharply reflective characteristic 


Because the instrument had to be ex- 
tremely portable and efficient, and no more 
than two men could be assigned to a single 
survey, we determined to use extremely high 
frequencies; since they entail a minimum of 
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Circuit of the simple set illustrated in Figs. 
Aand B. The R.F. chokes need little inductance 
and must have very low capacity. 


apparatus. It has been shown by several 
investigators that the attenuation of radio- 
frequency currents rises with frequency and, 
therefore, it was to be expected that using 
an extremely high frequency would get us 
nowhere. However, when using a “beam” 
transmitter together with a “beam” receiver, 
each working at very high efficiency, we 
believed the work possible; and so it proved. 
The procedure was as follows: 


Discovery of Gold Ore 


A transmitter generating a signal of 1.6 
meters was used to direct a beam into the 
ice. A receiver, set to the same frequency 
as the transmitter, was carried around by 
another operator and tried in different loca- 
tions until the reflected beam was picked 
up. Simple measurements of the distance 
between the transmitter and receiver, to- 


gether with the angles they made with the 


horizontal and vertical planes, enabled the 
operators to get a rather good idea of the 
position of the reflecting surface which, in 
this case, was the earth. 

If their experiments had stopped there, 
this article would probably never have been 
written. However, in their testing they 
found several inconsistencies which set them 
wondering as to what the cause might be. 
They found, for instance, that the receiver 


to discover 


By JOSEPH LI. 


at one point picked up the wave reflected 
from the shore line and, at another point, 
picked up a much stronger signal which 
evidently came from a point 50 or 80 feet 
from the river. They did nothing about this, 
however, until it was found that one of 
these strong reflection points coincided 
with an abandoned gold mine. Extending 
the shaft of the gold mine some ten yards 
farther than the last point worked, laid 
open a sizable body of high-percentage ore. 
The engineers then went back to several of 
the “off’-points previously noted, and in 
each of the points were able to find a trace 
of metal-bearing ore. 

Of course, a great many false readings 
were obtained, and it will require a great 


“deal of experimenting to evolve a finished 


apparatus. However, there are at least five 
groups of experimenters working on_ this 
idea, that we know of; and we are herewith 
publishing such constructional hints as we 
have in hand in order to enable anyone who 
desires to build similar apparatus and to 
make experiments of his own. 

The receiver and transmitter are built in 
exactly the same manner as the = circuit 
shown in Fig. 1; except that the transmitter 
may use a higher-powered tube. We have 
found that the °99, °30, and "12 types of 
tubes work equally well; although all tubes 
of the same type do not necessarily operate. 
Different tubes should be tried until several 
are found that oscillate well. The controls 
for the variable condensers Cl and C2 
should be brought as far as possible from 
the condensers, in order to minimize hand- 
capacity effects. 
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By Radio 


Meters 


of ultra-short waves utilized 
mineral bodies 


HELLER, E. E.* 


Using the Lecher Wires 


In order to determine the wavelength of 
the oscillator, the following procedure should 
he used: two parallel wires, about eight 
inches apart and about sixty feet long, are 
strung up, and a metal slider arranged as 
in Fig. 2. One end of this antenna system 
is brought to a three-turn coupling coil L 
(No. 18 D.C.C. wire on a_ 5-inch tube, 
spaced 14-inch.) which is coupled rather 
closely to the oscillator. A milliammeter M 
is placed in the plate circuit of the tube, V. 
When the tube circuit is oscillating, moving 
the metal slider along the wires will result 
in sharp upward movements of the milliam- 
meter needle at certain positions of the 
slider. The point at which the greatest 
deflection takes place represents a “loop” 
in the standing wave on the wires; if you 
could see the waves, their magnitude would 
be represented very much as shown in Fig. 
3. Moving the slider to points A and B will 
result in sharp upward movements of the 
milliammeter; the distance between A and 
B will represent one-half the wavelength in 
the actual test. Several of these points 
should be found and the distances between 
points averaged and multipled by two; this 
will give you the exact wavelength of the 
oscillator. 


In actual use, it is highly desirable to 



















modulate the transmitter in some way. 
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Above, a method of modulating the transmitter 
to make the siqnal more distinct. Relow, a sim- 
ple reflector to give the beam more concentrae 


tion; a light wooden frame sevt 


While it would be possible to pick up and 
heterodyne a C. W. signal emanating from 
the transmitter, the tuning for this point 
is so highly critical at this frequency that 
some form of modulation is almost a 
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The method of working with ultra-short-waves 
to detect conditions. A practical 
knowledge of geology is, of course, needed to 
interpret the readings obtained in any locality. 


sub-surface 


necessity. One of the easiest, and yet one 
of the best methods of doing this is indi- 
cated in Fig. 4. In this case an audio 
current from an A.C. source (which may be 
either a buzzer, an audio oscillator, a micro- 
phone or a phonograph pick-up) is sent 
through a transformer and into the grid 
circuit of the oscillator. The secondary of 
the transformer should have as high an im- 
pedance as possible; a choke similar to the 
others should also be placed in the second- 
ary lead, as shown. 

As to the dimensions of the transmitting 
and the receiving coils, both should be made 
of loops of 14-inch copper rod, 31, inches 
in diameter. The antenna should be half 
the wavelength, from top to bottom; if the 
transmitter frequency is 1.6 meters (as 
in the equipment above) the overall length 
should be 0.8-meter or 31.5 inches. 

While this. system is suitable only for low 
values of modulation, it is simple and has 
proven itself entirely practicable. 

A further refinement which should be 
added to the transmitter is a reflecting and 
focusing attachment. If the transmitter is 
used the front cover of this 
magazine, a rather broad wave will. result, 
and angular readings will be rather rough 
approximations. Fig. 5 gives the specifica- 
tions of a reflector which will cause the 
emitted signals to be exceedingly sharp, and 
receivable through only two or three degrees 


as shown on 
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of arc. The length of the individual wires 
al, a2, a3, ete., should be a little greater 
than that of the entire antenna system. 


Operation in the Field 


In use the reflector and antenna should 
not have their relative positions changed 
but both should be moved as a unit. It will 
be found that, with a set up as indicated in 
Fig. 5, the emitted is exceedingly 
narrow and can be picked up only when the 


wave 


receiver is exactly in line with the trans- 
mitted wave. 
Reference to Fig. 6 will indicate how 


the angles can be measured. We will assume 
that it is wished to determine the depth 
of a body of high-grade ore below ground 
level; and that, after tests, it is 
found that the receiver will pick up a signal 
from the transmitter when they are in the 
relative positions shown. The angle Z which 
the transmitting antenna makes with the 
horizontal, the angle Y which the receiving 
antenna makes with the horizontal, and the 
distance D should be measured. 


several 


From Fig 


6, it can be clearly seen that we have as 
a result a triangle of which we know two 
angles and the included side; from this 


information we can compute the depth by 
trigonometry. 

Another way of determining the depth 
is to measure the angles and distance as 
above, and lay the whole thing out to scale 
on a large sheet of paper. The depth can 
then be measured. 





*Chicf Engineer, Wireless Egert Engincering 
New York City. 














Fig. B 


1 coupled to its antenna rod 


The set of Fia. 


in a laboratory sect up for testing 
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New Radio Devices 
for Shop and Home 


Of interest to technicians, Service Men and all 
radio workers 


THE LATEST IN VARIABLE 
HIGH RESISTORS 
By H. G. Cisin 

OR years technicians have been trying 

to produce a satisfactory variable re- 
sistor which, in high-resistance ranges (such 
as 0—500,000 ohms, or 0-2 megohms) would 
meet the following exacting conditions: (a) 
constancy of minimum and = maximum 
values; (b) smooth-feeling control; (c) 
constancy in value at all points within its 
working range throughout its service life. 
Of these three conditions, the most difficult 
to meet has been the last. 

A little consideration of this problem will 
show that the conductive film of a potentio- 
meter or a two-connection resistor must be 
extremely thin, where the maximum resist- 
ance value, to be encompassed within a 
rotational length of about 21, inches (a 
diameter of about 34-inch), may be perhaps 
1 megohm. 

Consequently, if an arm making electrical 
contact to this film is permitted to rub its 
surface in the slightest degree, there is 
abrasion of the resistance material to just 
that extent, resulting in either an open 
circuit or an increase of the resistance. 

How to prevent the rub is—if we may be 
permitted a pun—the rub. The new 
graphite-clement volume-control Clarostat 
(obtainable with any characteristic, for a 
replacement in every radio set on the 
market) solves this problem in the manner 
illustrated in Fig. A. 

A metal roller makes contact with the 
resistance element. However, a plain roller, 
like an automobile tire on the road, always 

















Fig. A 
This new volume control eliminates the previous 
effect of wear on the resistance clement, by the 
pinion P, which prevents slipping of the con- 
tact R. The graphite clement RS is of standard 
type. 





slips just a trifle, because the traction is 
not 100% efficient; which means wear of the 
resistance strip. The answer to this problem 
was to mold a toothed rack, TR, and to put 
a toothed idling pinion P, on the end of the 
roller R—which results in perfect operation. 

The clearance between the rack and 
pinion is such that the spring pressure of 
the arm always maintains a good contact 
pressure between the roller and the resist- 
ance element. The shaft is of standard 
diameter, ¥,-in., and is 13,-in. long. The 
overall size of the instrument is 2x2 in. in 
diameter. 


CONDENSER REPLACEMENT KIT 


HE Polymet Mfg. Corp. has just in- 
troduced a kit of 25 fixed condensers 





for radio repair work; these units, which 
are uneased, being intended for use in 
servicing filter blocks, are illustrated in 
Fig. B. 

Each condenser is plainly marked to indi- 
cate its capacity and voltage rating; and 
is equipped with 6-inch rubber-covered 
leads. As protection against moisture, each 
unit is vacuum-impregnated, and sealed with 
black wax. Ratings are in accordance with 
R.M.A. standards. 

The condensers contained in this valu- 
able kit are of various dimensions to fit 
standard power-pack condenser blocks. For 
the information of the Service Man, the fol- 
lowing concerning these units are given; 
(working voltages are indicated; while the 
number of sections furnished are shown in 
parentheses): 200 volts, 0.5-mf. (2); 1.0-mf. 
(+); 300 volts, 0.5-mf. (1); 1.0-mf. (2); 
400 volts, 0.5-mf. (1) 1.0-mf. (1); 600 volts, 
0.5-mf. (1)  1.0-mf. (4); 2-mf. (1). 

A complete set of replacement condensers 
such as these enables the Service Man to 
increase his profits, by making power pack 
repairs more convenient, speedy, economical 
and permanent. 
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Fig. C 
The luminous globe of the “‘Royale’’ tone con- 
trol shows its tone-frequency adjustment. 


“ROYALE” LUMINOUS TONE 
CONTROL 


LORIFICATION of the tone control 

has been achieved in the unit pictured 
in Fig. C, a product of the Lee DeForest 
Mfg. Co., which combines art and science in 
a pleasing ensemble. 


Fig. B 
This kit of filter and A.F. 
pass replacement condensers meet 
any need of the Service Ma 
the units are in standard sizes 
and capacities. 


A small, tubular 3.2-volt 
flashlight bulb, carrying, 
lengthwise, transparent 
stripes of blue, red = and 
green, is screwed into a 
socket at the end of a brass 
support which is fastened to 
the moving arm of a vari- 
able resistor; the lamp there- 
fore turns as the resistor’s 
control knob is rotated. This knob, varying 
the resistance, also cuts a fixed condenser 
into circuit, and thus changes the ton 
quality of the reproduction. (Fig. 1.) 






































Fig. 1 
luterior view of the “Royale” tone control 
the pilot lamp is directly under the translucent 
glass sphere, 
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A four-wire cable is connected to the 
mechanism, which is housed in an art-bronze 
casting having as its motif a crystal-gazing 
maiden. The cable terminates in two fiber 
connection plates, which are provided with 
phosphor-bronze springs to grip the prongs 
of the power tubes. Two of these springs 
connect to the grids and two remaining 
spring connections, on one of the plates, 
give access to the filament terminals of 
one of the tubes. The first two leads shunt 
the resistance-capacity tone control across 
the input circuit of the power stage; while 
the last two conduct the current to light 
the moving lamp within the decorative unit. 

“The “Royale” measures 31, x 534, inches 
high. It is available equipped with a bulb 
to suit the filament voltage of whatever 
power tube is used; the lamps being rated 
at 3.2, 6.0 and 7.5 volts. 


NEW RCA AND CUNNINGHAM TUBES 
: eo Service Man who has toiled to 

memorize the table of vacuum-tube 
characteristics now must “bone” to add the 
figures of five new tubes; unless he is satis- 
fied to paste up the values in his Handy- 
book. 

















Fig. D 
Left, variable mu tube, for R.F, amplificatian; 
right, a 2Y-volt high-amplification pentode 
power tube. 


The new RCA “Radiotrons” bear the fol- 

lowing numbers: UY-235; UY-236; UY-237; 
UY-238; UY-247. They are classified as 
follows: °35, variable-mu (or “super-con- 
trol”) heater-type screen-grid tube, with 
2.5-volt filament; °36, heater-type screen- 
grid tube, with 6.3-volt filament; °37, heater- 
type general-purpose tube, with 6.3-volt 
filament; °38, heater-type pentode power 
tube, with 6.3-volt filament; °47, pentode 
power tube, with 2.5-volt filament. The ’35 
and *47 are designated particularly for use 
in 110-volt A.C. receivers; the remaining 
three tubes, the °36, °37 and °38, may he 
classed as battery tubes for automotive 
use, although they may be used also in 
110-volt D.C. receivers to advantage. 

The theory of the variable-mu tube was 
discussed in the April, 1931, issue of Rapto- 
Crarr; the advantages, in automotive radio 
set design of a heater type tube with a 

(Continued on page 758) 
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The Latest Model 
Superheterodynes 


The latest developments in high-power, selective 
receivers of this popular type 

















Fig. E 
Chassis of the Crosley “Model 120” which is 
the heart of several console models. Its circuit 
appears on page 720. 


CROSLEY SUPERHETERODYNE 
HE advent of the Crosley Radio Corp. 
into the field of superheterodyne receiv- 
ers is marked by the introduction of a num- 
ber of models incorporating the “Model 120” 
chassis; or, as it is tagged in more grandiose 
style “Senior Superheterodyne “Pliody- 
natron.” 

The three new receivers bear the names 
“Super-Administrator,” “Super-Rondeau,” 
and “Super-Sondo” (combination), and. are 
described below. Their chassis, the Model 
120, is shown in Fig. E. In addition to the 
rectifier, there are seven tubes; a type "24 
screen-grid R.F. amplifier for the signal 
frequency; a type ’24 first detector; a type 
24 *xL.F. amplifier; a type ’24 oscillator, 
operating on the dynatron principle de- 
scribed in past issues of Rapro-Crarr; a 
type ’27 second detector; and push-pull °45’s, 
feeding a dynamic reproducer. 

Having observed the salutary effects of a 
tone control unit during periods of strong 
static, the Crosley company calls attention 
to the combined “static and tone control” 
device. Selectivity better than 10-ke. separa- 
tion is obtained in the design of the “Model 
120.” The dial is graduated from 55 to 150 
(adding a cipher indicates the resonant fre- 
quency at that setting.) The power switch 
is incorporated in thesvolume control. Varia- 
tions in design are described below. 

“Super-Administrator:” A veneer and solid 
mahogany cabinet model with “Repwood B” 
front panel. Provided with terminals for 
phonograph pickup. Dimensions, 363, in. 
high, 231, in. wide, 133, in. deep. 

“Super-Rondeau:” An all-veneer cabinet 
model equipped with phonograph connec- 
tions. Dimensions, 373, in. high, 2514, in. 
wide; 151/, in. deep. 

“Super-Sondo:” Combination radio and 
electric phonograph. The cabinet is of par- 
ticularly pleasing design; in its construction 
is used a new material known as “Carve- 


Art.” Dimensions, 425 
wide, 163% in. deep. 


, in. high, 2914 in. 


Service Men should have little difficulty 
with this very efficient but extremely simple 
receiver; the circuit of which appears in 
Data Sheet No. 43, in this issue. 


SILVER-MARSHALL MIDGET SUPERS 
HE. latest product of Silver-Marshall, 
Inc., is a midget superheterodyne in 

“Compact” and “Cadet” Models “37,” “38,” 

and “39.” The foundation chassis is pictured 

in Fig. F and shown in diagrammatic form 
in Fig. 2; note the convenience with which 
this receiver may be serviced. 

To obtain the requisite selectivity, the in 
put circuit includes a band-selector arrange 
ment—a “siamese” circuit incorporating two 
tuned circuits inductively coupled. The out 
put of this selector circuit feeds directly 
into the grid circuit of the first detector, 
V1. This type °24 screen-grid tube is fol 
lowed by two more, the intermediate-fre 
quency stages. The second detector V5 is a 
27, outputting to push-pull °45’s. A type 
°27 tube is used for the oscillator; while the 
rectifier is the usual 80. 

It is interesting to observe some of the 
technical details of the circuit design. Al 
though the intermediate-frequency IF'T1 is 
tuned in both its primary and secondary 
circuits, it is made broadly resonant by 
reason of an “R.F. iron” core. The two 
remaining I.F. transformers IF T2 and IFTs 
are shielded air-core units, having tuned 
secondaries. The peak of the LF. amplifier 
is at 175 ke. 


(Continued on page 759) 

















Fig. F 
The midget super chassis and dynamic reproe 
ducer of the latest Silver-Marshall models, 
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How Movie Film Switches “Sound” Discs 


Automatic Switch of New Double Turntable Effects Continuous 
Operation with a Single Projector 


NE of the primary rules of good 
showmanship decrees that the show 
shall proceed continuously — and 

without avoidable interruptions. In 
order to meet the above requirements to the 
letter, in the case of a regular theatre's 
sound-picture performance, two projectors 
are necessary; while one projector isin 
operation the other projector is being 
threaded with the successive reel of film 
to be shown. At a predetermined time (in- 
dicated either on the film or by means of a 
cue sheet accompanying the film) the oper- 
ator starts the second projector and, when 
the machine is up to full speed, a shutter is 
dropped in its line of projection and a like 
shutter is removed from the line of pro- 
jection of the incoming machine. The shutter 
operation takes place instantaneously; with 
the result that it is practically impossible 
to detect the changeover from one machine 
to the other. Since there is no recorded 
sound corresponding to the extreme begin- 
ning and end of each reel of film, there 
will be no break in the reproduction when 
switching the amplifier to the incoming pro- 
jector. (See the articles on modern sound 
projection, in the Feb, to June, 1930, issues 
of Ranio-Crarr.) 


By A. WYETH* 


Notwithstanding the advantages of a 
double-projector installation, there are 
thousands of single-projector installations 
scattered throughout the world. These small 
installations are generally in clubs and priv- 
ate homes in this country, but abroad there 
are many small theatres having but one 
projector. If the customary type of sound- 
on-dise reproduction attachment is installed 
on a single-projector installation, it becomes 
necessary to re-thread the projector and 
change records at the end of each 1,000-foot 
length of film. Now, since the quantity of 
sound which may be recorded on a 16-inch 
record corresponds in running time to 
approximately this length of film, it is ob- 
vious that, for a feature picture consisting 
of about 10,000 feet of film, the showing 
would be interrupted ten times merely for 
the purpose of changing records and reels. 

These frequent interruptions could be 
avoided if some method could be devised for 
automatically changing from one to another 
synchronous turntable at the end of each 
1,000-foot reel of film. (The showing of the 
picture could then be carried on continuous- 
ly as long as film remained in the upper 
projector magazine). 

The double turntable automatic change- 





Fig. A 
The double turntable carrying incoming and offgoing sound discs; the change is made automatically 
as a reel of film goes off, by the mechanism between the turntables, shown in detail on the 


opposite page. 


* Engineering Department, Pacent Electric Co. 


over described here and pictured in Fig. A 
automatically accomplishes the changeover 
from dise to dise; and the length of on 
uninterrupted showing therefore depends on 
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Fig. 1 
Successive recls of film are patched with « 
“Ieader,”” the slot in which permits an electrical 
contact to be closed through a relay. 


how many 1,000-foot lengths of _ film, 
cemented together to make one large reel. 
can be accommodated in the projector film 
magazine. 

Large standard magazines are of such 
size as to accommodate 4,000 feet of film. 
which length takes slightly over forty min- 
utes to run through the projector at th 
prescribed speed of ninety feet per minute. 
On this basis then, only two interruptions 
are necessary in the showing of a ten- o1 
twelve- reel feature picture, compared with 
as many interruptions as there are records 
when the ordinary single synchronous turn- 
table is used. 

For the sake of clarity, it may be well 
to outline briefly at this point the opera- 
tion of the double turntable. Short strips 
of slotted “leader” (length of blank film) 
are cemented between the four 1000-foot 
lengths of film (See Fig. 1) and, as thes 
slotted portions pass over a specially con- 
structed roller in the projector, (diagramed 
in Fig. 2) an electric circuit is closed 
through a magnetic-clutch — mechanism 
(Shown at 1, Fig. B.). The actuation of the 
clutch immediately causes the incoming turn- 
table to start up in exact synchronism with 
each succeeding 1,000-foot length of filn 
The electrical circuit by which = this ts 
accomplished is shown in Fig. 3. As seen 
as the changeover has been completed, the 
outgoing turntable is then manually dis 
engaged from its driving source and al- 
lowed to stop in order to change the recor 
and place the pickup needle at the “starting 
point” in readiness for the next changeover. 
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Fig. B (above) 


A close-up of the clutch-release mechanism 
which starts the “incoming” turntable. 


Right, the manner in which the slotted film is 
used as a switch. 


The process of changing from one dise 
to another, as outlined, is continued until 
the four 1,000-foot strips of film, which 
were previously cemented together with the 
three slotted-strip sections, have been run 
through the projector. It is then necessary, 
of course, to stop the projector, remove the 
reel of film which has been shown and re- 
thread the machine with the succeeding 
1,000-foot composite reel. Next, the follow- 
ing record to be played is placed on one 
of the turntables and the pickup properly 
located before restarting the projector. 

Fig. A is a view of the double automatic 
synchronous turntable and driving mechan- 
ism. The two turntable dises are alternately 
driven by means of a flexible-shaft drive 
extending to the projector gearbox, which 
may be seen directly behind the counter- 
halance weight of the farther pickup arm. 
The shaft extending from the right of the 
gearbox drives the projector, and the shaft 
projecting from its left side drives the turn- 
tables through a specially designed clutch 
mechanism; a closeup view of which is 
shown in Fig. B. To the right of the picture 
may be seen the projector driving motor. 
rom the opposite ends of the clutch hous- 
ing extend spiral-wound turntable driving 
shafts which terminate at the turntable gear- 
hoxes. Mounted on the right side of the 
housing is the clutch release magnet 2 
which is energized at the instant of change- 
over. At each end of the electromagnet is 
“ hinged armature provided with a grab 
hook (See Fig. 3). Normally a spring holds 
the armature away from the magnet in the 
position shown at 3, Fig. B. When the knob 
and the plunger are in the position illus- 
trated, the nearer turntable is mechanically 
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disengaged from the continuously revolving 
gear system within the housing. ‘The plunger 
is held in the disengaged position by the 
grab hook and may be released when the 
armature is drawn toward the magnet 


Operation by Slotted Film 

Assume that the projector has been 
threaded in the usual manner, and the pick 
up on the turntable to be used first has 
been placed at the starting point of the 
record. ‘The turntable drive shaft is next 
engaged with the flexible drive shaft from 
the projector gearbox, by manually pulling 
out the knob which, in this position, engages 
the clutch mechanism. Before the projector 
motor is started, the second turntable is 
disengaged from the driving source by push 
ing its clutch knob all the way in and allow 
ing the grab hook to catch the edge of the 
plunger collar. While the projector is in 
operation, the succeeding record to be played 
is placed on the second turntable and_ the 
pickup properly located. 

When the end of the first 1,000-foot length 
of film has been reached, the slotted leade 
passes between the rollers shown in detail 
in Fig. 2. The narrow roller (1) projects 
through the slotted portion of the film (3) 
during its passage, thus bringing together 
the two contacts shown in the picture and 
closing a primary circuit through a relay 
The operation of the relay causes the clutch 
magnet to be momentarily energized which 
trips the armature; thus allowing the clutch 
shaft to spring back and cause the incoming 
turntable to start. Since the slotted strips 
of film are cemented in a given relation to 
the “start frames,” the incoming turntable 
will commence revolving at the same instant 
that this frame is passing through the pi 
ture gate. Accurate synchronization be 
tween the disc and film is thus assured 

Fig. C is a closeup view of the special 
film rollers and film switch assembly, which 


(Continued on page 755) 





Fig. C 


A view of the film-rollers betwees which contact is effected, as shown in diagram form above in 


the two diagrams correspond), At the Icft will be seen the central 


slot, in the vertical film, by which the mechanism shown in Figs. B and 3 is started. 
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A NEW SUPER CONVERTER 


A pre-tuning unit with which any broadcast receiver becomes a 
single-control short-wave super, covering the important S.W. 
broadcast ranges without change of coils 


HE ease with which the modern 

broadcast set may be adapted for 

relatively consistent short-wave re- 

ception, through the use of a single- 
control, compact unit, such as_ the “Air 
King” Super Converter illustrated in Fig. 
A., is particularly striking. 

It is well-known that the superheterodyne 
system of reception affords high efficiency, 
and it is becoming equally well known that 
this efficiency is comparatively higher at the 
short wavelengths. Accordingly, this method 
of signal reception was adopted for the 
Super Converter described below. The 
front view of this instrument is Fig. A; and 
Fig. B, the interior.) 

Before discussing the mechanical construc- 
tino details of this unit, let us examine 
the schematic circuits (Figs. 1 and 2, re- 
spectively) of battery and electric models 
of commercial “Air King” adapters or con- 
verters. It is assumed that the antenna has 
been removed from the broadcast set and 
connected to the input of the adapter; the 
adapter’s output is in turn wired to the 
input of the broadcast receiver; and the 
entire system is in operation. 


Circuit of the Converter 

Tube V1 is an R.F. amplifier; V2 is the 
first detector or “modulator”; and V3 is 
the oscillator. The input circuit of V1 is 
broadly resonant (in the sense, however, that 
signals below 100 meters [about] will be 
favored) ; this action is obtained by the use 
of an R.F. choke, L1, of very small 
dimensions, with an inductance of only 
',-millihenry. Except in isolated instances, 








2105 MEG. 
.00025-MF. 
<'27 






-00035-MF, 
¢c3 


‘ SET 
| ed ‘ANT. POST 


a SET 
r—O GND. Posr 
— 50 MLH. 


Xx 








+}6v.,0.<c. 


rs 


= 78+°67 TOSOV 














O.3-MF. 
ca 


FIG.1 
































Fig. 1 
For battery use, the efficient °27 type tubes are 
used, as in the A.C. model, but with filaments 
in series, giving proper bias. Note the wave- 
changing “Hi-Lo” switch S, across two turns 


of L2. 


By L. M. BILLIG 


a value so low is not utilized in receivers 
designed for operation at the broadcast 
wavelengths of 200 to 550 meters; in this 
position, an R.F. choke of more “normal” 
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Fig. A 
Front view of the “Air King’’ converter, tuned 
by the single vernier dial of C1. Volume is 
controlled at the receiver with which it is used. 


value (say, 85 mh.) though broadly reson- 
ant and particularly efficient at longer wave- 
lengths (in which we have no_ interest) 
would have such a large self-capacity as 
to be literally shorted out of circuit at the 
shorter ones—below 110 meters. 

Signals within the (approximate) range 
from 20 to 110 meters are amplified en 
masse by V1. The output of this tube is 
impedance-capacity coupled to the modula- 
tor, second-detector, or mixing tube, V2; 
in the grid circuit of V2 the output of 
oscillator V3 (to which it is inductively 
coupled) heterodynes with the incoming 
signals, thus producing beats. If one of 
these beat frequencies is in exact resonance 
with the sharply tuned circuits of the broad- 
cast receiver to which it is impedance- 
capacity coupled by L5- C3, only this 
program will be further amplified by the 
broadcast set; the R.F. amplifier stages 
of which now constitute an “intermediate 
frequency” amplifier, and its detector, the 
“second” detector. 

The only operation necessary for the re- 


ception on short wavelengths of music, talks, 
singing, code, beacon signals, etc., is to tune 
the single variable condenser, C1, by means 
of the variable-ratio vernier dial. 

Analyzing the schematic circuits in some- 
what greater detail, it may be remarked 
that, for A.C. operation, the type ’27 tubes 
are operated as in Fig. 2, with filaments in 
parallel, and wired to a filament transformer, 
T; while the battery hookup shows them in 
series, the “A” potential then being obtained 
by direct connection to a 6-volt current 
source. 

In Fig. 2, a single resistor R1 of 150 to 
300 ohms, by-passed, supplies “C” potential 
for V1 and V3; the range being due to 
variation in available plate and screen-gri« 
potentials. The output radio frequency 
choke L5 should be shielded, for best results. 
The tuning inductance L2 is in three sec- 
tions: the largest coil is shunted by the 
tuning condenser, Cl; a small plate induct- 
ance, or “tickler” coil, is sufficient to obtain 
circuit oscillation; the second little coil is 
the “pick-up” inductance, and couples the 
oscillator’s output into the grid-return cir- 
cuit of the detector V2. 


No Plugging In Required 

Only this one coil is used in the converter, 
and it is put in place permanently. Instead 
of plugging in two coils to fully cover the 
tuning band, a switching arrangement is 
used. When the switch is pushed in, the 
switch circuit is open, and the tuned second- 
ary consists of eight turns. When the switch 
is pulled out, the switch circuit is closed and 
two of the eight turns are shorted out, 
leaving effective six; which permits tuning 
down to about 20 meters. 

A tuning condenser Cl of .00035-mf. 
capacity is used to obtain tuning from 
around 20 meters to 110 meters. This range, 
much larger than might be expected, is cue 
to the high intermediate frequency recon 
mended. This will be around 1500 to 1600 
ke. (depending of course, on the highest 
frequency to which your broadcast set will 
tune). 

As stated before, the input inductance |! 
should be very small. The same rule 
applies to the plate inductance L3 and the 
V2 grid inductance L4. If a larger coil is 
used here (say one having a value of 10 
millihenries) the natural wavelength would 
be in excess of 400 meters. Of course that 
is a frequency in which we are not at all 
interested. Also, the converter would be 
deprived of initial sensitivity by the intro- 
duction of distributed capacity high enough 
to act as a shunt to ground for the very 
frequencies wanted. The quarter-millihenry 
value proved to be the best. 
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Connections of the converter (Fig. 1) to a 6-volt battery set are shown at A. 





The A.C. converter 


is shown at B, though cither type uses similar antenna and ground connections, One method of 
obtaining “B” voltage from the set is shown at C; though a separate battery is often more 
° satisfactory. 


Such a choke may be referred to as of 
the “pencil” type, the form having the 
shape of a short pencil. As to its construc- 
tion, a form of bakelite tubing %-inch in 
diameter may be used, and wire wound on 
it to a length of 1 in. The wire may be as 
fine as No. 40. The inductance depends 
upon the number of turns of wire; so, if 
larger wire is used, for the same winding 
space, the inductance will be less than if 
smaller wire is used. If you have No. 38, 
36, 34, 32 or 30 wire, you may use that. 
No. 40 enamelled wire winds 278 turns to 
the inch, giving an inductance of 234 micro- 
henries for a %,-inch diameter. 
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Fig. 2 
Schematic circuit of the “Air King” for A.C. 
operation, incorporating a 2.5-volt filament 
transformer. 


In the output circuit, a regular broadcast 
radio-frequency choke coil 1.5 is used, say 
from 50 to 75 millihenries. This type can be 
used here; since the frequency to be trans- 
ferred corresponds to the lowest broadcast 
wavelength, and not the enormously higher 
frequencies of short waves. 


Construction of the Coupler 

The coupling of the modulator and the 
oscillator is effectuated by means of a two- 
turn winding. Thus when the oscillator coil 
is wound, it will comprise a tickler that 
provides oscillation, a tuned secondary with 
a tap for the switch, and a pickup winding 
which is a continuation of the winding that 
constituted the tuned secondary. (This is 
shown in detail in Fig. 3; all turns are made 
in the same direction.) Assuming the use 
of bakelite tube, 134 inches in diameter and 
1%; inches high, eight turns of No. 25 single- 
silk-covered wire are wound for the tickler. 
Space of 14-inch is left and, in the same 
direction, two more turns of the same wire 


are wound. A tap is made, and two more 
turns are wound. Tap again, and the final 
six turns are made. (If you haven’t No, 25 
single-silk-covered wire, you can use No, 24 
single-silk- or single-cotton covered.) 
Viewing the coil from top to bottom, as 
at A, the connections, B, are: first, to plate 
of the oscillator; next to “B plus;” next 
(Fig. 2) to the cathode of the modulator; 
next to the ground and one side of the 
switch; next to the switch tap and the other 
side of the switch; last to oscillator grid. 


Installation of the Converter 


After the set is constructed, the following 
details should be read carefully. They regard 
the installation and operation of the unit, 
and are extremely important. 

Four connections are made to the con- 
verter, as shown in Fig. 4B. First, the 
antenna is removed from the antenna post 
of the receiver, and connected instead to 
the antenna lead of the converter, as ex- 
plained above. Then the ground lead of 
the converter is connected by a wire to 
the ground post of the receiver, which is 
left connected also to the ground. The 
output of the modulator, (marked “Set Ant. 
Post” on the diagram) is then connected 
by a wire to the vacated antenna post of 
the receiver. The required positive “B” 
voltage is connected to the “B plus” of the 
converter; this need be only high enough to 
insure oscillation, say from 67 to 90 volts. 

If the antenna is left connected to the 
antenna post of the receiver, and the lead 
from the converter marked “Set Ant. Post” 
is connected also to the receiver’s antenna 
post, signals will be heard; but usually not 
as loud as if the connection were split up 
as recommended above. The segregation of 
the connections (whereby the antenna alone 
goes to the converter, and the converter’s 
output alone goes to the antenna post) uses 
the untuned stage of short-wave radio fre- 
quency amplification in the converter, which 
the other method of connection cuts out of 
the circuit. Unlike the split connection in 
the antenna circuit, the ground connection 
is undivided. The ground lead is left at the 
ground post of the receiver, and in addi- 
tion the ground lead of the converter, which 
is marked “Set Gnd. Post,” is joined to the 
set ground post. 


Tapping for Plate Voltage 
Regarding the “B” voltage for the con- 
verter, see Fig. 4C. If the receiver you 
have is of the screen-grid type, the voltage 
is nearly always obtainable properly from 
the screen-grid itself. If a standard connec- 
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tor plate is not available, the looped end 
of the insulated converter lead intended 
for this purpose, may be bared; so that the 
loop fits snugly over the screen-grid prong 
of a tube removed from a radio-frequency 
socket in the receiver. The tube should be 
replaced in the same socket, pressing it 
firmly in place, when the contact of the 
looped end of the wire with the screen prong 
of the tube will introduce the screen-grid 
voltage into the converter. If you have a 
standard lug, you may fit this, instead of 
the looped wire, over the screen prong, and 
solder the converter wire to the free end. 
Usually the last RF screen grid tube will 
afford a constant “B” voltage from the 
screen, independent of a series resistor. 

In the battery-operated sets, using type 
22 tubes, this potential will be around 45 
volts; while in A.C. sets, using type °24 
tubes, it will be from 50 to 75 volts. In 
most instances the voltage is controllable; 
since the volume control is a potentiometer 
that permits variation of the screen voltage. 
If so, put the volume control at or near 
the maximum volume position, to operate 
the converter. 

In a receiver which provides its screens 
with voltage dropped through a series re- 
sistor, since the converter draws about 10 
milliamperes plate current, this current will 
flow through the series resistor, lowering 
the effective voltage. The voltage, however, 
will scarcely be lower than 40. The oscilla- 
tor will function, as well as the detector 
and R.F. tubes of the converter, on 40 
volts. At these low voltages, an extra l-mf 
condenser (C, in Fig. 4C) should be con- 
nected between the “B+” lead of the con- 
verter and the ground, to afford better 
oscillation. 

(Continued on page 764) 





Fig. B 


Under side of the panel of the A.C. mode? 
“Air Kina,” showing the double-ranqe coil 
L2, comprising feedback, pickup and oscillator 
tuning inductances, and other farts which ma» 
be identified from Fig. 2 1 “pencil” type 

R.F. choke is at the upper left. 5 
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Mr. Ulrich'’s remodeled “Super-Wasp,” with tubes, coils and rear shields 
wemoved to show the placing of parts. The R.F. 
right; detector and oscillator left; audio between. 
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This vertical view of the receiver may be compared with Fig. 2, below. 


stages are seen at the 


The panel volume control supersedes the original midget antenna condenser 
beside it is the 1-mf. condenser C7, which bypasses the regeneration-control 
potentiometer R10. 


C4 is .001-mf, 


A Novelty in Short-Wave Receivers 


Employing a separate tube for smoother oscillation control 


XPERIMENTERS may find in- 

creased facility of short-wave recep- 

tion in the circuit illustrated here, 

and obtain results which will repay 
the additional time and material required 
for its construction. 

The short-wave set I am using is rebuilt 
from a “Super-Wasp,” to which I have added 
an untuned R.F. stage, as well as a separate 
tube to provide oscillation. This seems to 
work much better than the autodyne-type 
detector, though it is necessary to cut down 
on the R.F. coil to have it match the de- 
tector tuning coil. The coils are hooked up 
as before, none of the connections being 
reversed. 

The resistors R3 and R4 are wire-wound, 
and act as R.F. chokes; R10 must be of the 
most noiseless type, if quiet regeneration is 
wanted. The volume’ control may be 
mounted in the panel hole intended for a 
rheostat, if a D.C. model set is used. 


By VINTON K. ULRICH 


For greatest volume, a low voltage is de- 
sirable on the screen-grids of the R.F. tubes. 
The volume control R12 is adjusted for 
greatest volume; the resistor R13, in series 
with the oscillator plate, is adjusted until 
R10 gives perfect control of regeneration 
with all coils. 

The filter used for the “B” supply has but 
one choke, in contrast with most designs; 
yet it filters out all hum, so that phones can 
be used. The hum level is so low that one 
must listen attentively to hear it. 

The values used in this circuit are as 
follows: 

Resistors: R1, 100,000 ohms; R2, 450; R3, 
900; R4, 650; R5, 9 megohms; R6, 1 meg- 
ohm; R7, 500,000 ohms; R8, 2000 ohms; R9, 
20 ohms, center-tapped; R10, 0-200,000 ohms; 
Ril, total, 25,000 ohms; R12, 0-5,000,000 
ohms; R13, 0-5,000,000 ohms. 

Condensers: Cl, .0l-mf.; C2, 0.2-mf.; C3, 
.0001-mf.; C5, .0005-mf.; C6, .006-mf. C7, 




































































Fig. 1 
The oscillator V4, which beats with the R.F. input of the detector V3, produces thereby an audio- 


frequency, instead of I.F., output. 


This method gives better control of the operation of the set. 


The power unit (lower right) uses a portion of the voltage divider instead of a second filter choke. 


1.0 mf.; C8, .00016-mf. The 1-mf. condensers 
of the filter are 180-volt rating; the 2-mf. 
condensers, 400-volt rating. The choke Ch 
is of 30-henry type. 

The variable antenna resistor R, which 
serves as a volume control, is of 50,000 ohms 
maximum: it may be placed in shunt, as 
shown, across the fixed resistor or replace 
the latter entirely. I mounted it above the 
center of the panel, over the oscillator con- 
trol. It should not be turned down (as | 
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Fig. 2 
The new layout, necessitated by the addition 


of V1 and V4 to the original four-tube receiver. 
R is above R10. 


once did) when searching for distant sta- 
tions; but will be appreciated when copying 
code of the high-power transmitters. 

The values of the wire-wound resistors 
R3 and R4, shown as chokes, may be altered; 
they are used for their inductance value. 

In altering the standard coils, such a8 
were used in the “Super-Wasp,” only one 
turn should be removed at a time; testing 
each pair of coils to see that the dials of 
the R.F. and detector tuning condensers 
track. When they do, the coils are matched. 

The advantages of the separate oscillator 
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are many, first, it is possible to operate each 
tube with the voltage best suited to its par- 


ticular duty. Then, too, the best value for 
the grid leak can be chosen. 

The audio circuit is practically that used 
in the “Super-Wasp,” although the arrange- 
ment of parts is different, as shown. 

The power unit used here is a hybrid with 
parts of different origin, a standard Pilot 
pack would probably supply the proper volt- 
ages. Mine is of the conventional type with 
an ’80 rectifier. The variable resistors R12 
and R13 correct the voltages obtained from 
the taps on the voltage divider; though they 
are here of 5-meg. maximum rating, any 
component of sufficient rating will do, 

A separate filament transformer of 11- 
amp. rating was used, because that in the 
pack was not of sufficient capacity. With 
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some tubes, a center-tap resistor across the 
filament of the oscillator is needed, as shown, 
to prevent hum. The other resistors, and 
the by-pass condensers, are in accordance 
with “Super-Wasp” practice. 

It was necessary to add extra sections to 
the original shields, as indicated; and of 
course, to do considerable drilling in the 
sub-panel to mount the additional parts. 
The new holes should be made amply large, 
to pass the filament leads without danger 
of cutting into the insulation. 

The photographs reproduced here show 
all the parts used, in the remodeled receiver; 
and the layout of Fig. 2 is a key to the 
arrangement. The two grid condensers C3 


are connected to the coil socket by means 
of metal strips, of the type supplied with 
the Super-Wasp kit. 


The condensers across 
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the filament resistors are bolted on one side 
to the sub-panel, to obtain an_ electrical 
connection; and connected on the other by a 
flexible lead to the filament circuit. 

The l-mf. bypass across the regeneration 
control is mounted rather slantingly to the 
panel. This was done, with some disregard 
of appearances, to utilize an existing hole. 

(We have here a heterodyne without the 
super; in other words, without the super- 
audible intermediate frequency which gives 
the hook-up its name. Instead, there is a 
“zero beat,” which reproduces the audio fre- 
quencies at their original values, but must 
be very carefully and exactly controlled to 
give quality. It will be observed that the 
upper portion of the voltage divider here 
serves to give additional filtration of the 
plate voltage.—Lditor.) 











Another view of the layout of the Ulrich six-tube S.W. set. The condensers 
are mounted, wherever possible, to the sockets; to shorten leads and make 


for greater compactness. 


OME interesting information has been 

obtained on the experiences of construc- 
tors of the new “Model L-32” Ultradyne 
superheterodyne, described in the May, 1931, 
issue of Rapio-Crart, and these findings are 
here passed along for their practical value. 

Perhaps the first question asked by the 
layman, when introduced to an A.C. set, is, 
“Will it hum?” As stated in the previous 
article, the hum level of the “Model L-32” 
is extremely low; a_ particular instance 
where hum may be noticed is, nevertheless, 
of special interest. 

The second-detector V5 has a grid-biasing 
resistor R12 of 15,000 ohms, by-passed by a 
fixed condenser C8 of 1.0 mf. Increasing 
this capacity to 4 mf. has served to elim- 
inate a small amount of hum, otherwise 
present in some models that have been 
brought to the attention of the laboratory. 


Circuit Oscillation 

The gain in the “Model L-32” is so high 
that circuit oscillation may result; it must 
be pointed out that this is not the fault 
of the receiver design, and its correction 
rests almost solely with the set constructor. 
For instance, every precaution must be 
taken to see that the shielding fits tightly; 
a loose shield being practically certain to 
permit enough energy to stray to undesired 
points of feed-back coupling. Another point 

















Under view of the chassis: a special bracket holds thé bypass condensers 
across the audio biasing resistances—one center-tapped 900-ohm unit 


Upper 


right, wire-wound resistor-chokes, 


More Notes on the “Model L-32” Ultradyne 


By H. J. COX 


to be watched is the use of fixed condensers 
having the necessary qualities of rated 
capacity and normal dielectric efficiency. 
Even though the specially tested condensers 
in the receiver kit are used, it is a wise 
plan to test each one, to make sure that 
there has been no change in them due to 
shipment or subsequent handing. 

If the circuit oscillation can be isolated 
to the intermediate-frequency stages, a rem- 
edy may be effected by changing the posi- 
tion of the power transformer’s tap switch. 
(Incidentally, this power transformer has 
an electro-static shield to prevent a “light- 
line antenna” effect, which does not show in 
the diagram. Its main advantage, as stated 
in past issues of Rapto-Crart, is to prevent 
local station signals “riding in” via the 
light-line coupling through the power 
transformer.) 


Hissing Sounds 

Experimenters who have worked on some 
of the very early superheterodynes will re- 
call the very strong “hiss” that was evident 
at times; particularly, after tuning in a 
distant station signal. This undesirable 
sound is, in most cases, a stranger to the 
“Model L-32,” though occasionally it may 
he heard. If the tubes have been absolved 
from all blame for the action, the next step 
is to check up the antenna installation. An 


aerial which is too short will necessitate 
pushing up the amplification to a point 
where normal electronic action within the 
tubes itself audible; an action 
referred to as the “shot effect.” Lengthen- 
ing the aerial will correct this condition, 

A convenient test to determine whether 
the set is operating down to the point where 
the “shot effect” comes into play, is to 

(Continued on page 761) 
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volume control with °24 tubes. Below, change 
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OR many months the advent of the 

pentode tube has been heralded by 

the radio press, but with no commer- 

cial realization of its advent. Even 
hefore the power pentode could appear upon 
the market, another tube, with remarkable 
characteristics for use in R. F. circuits, 
made its bow and was snapped up as a gift 
of the gods by the manufacturing brother- 
hood. Within a week of this writing, how- 
ever, one of the most conservative of the 
manufacturers has placed on the market a 
small receiver of the superheterodyne type 
employing a power pentode in the output 
stage; and, by the time this reaches your 
hands, others will undoubtedly have followed 
suit. 

Aware of the importance of these new 
tube types, the writer has designed a_re- 
ceiver circuit embodying them both, which 
should make an ideal job for the custom set 
builder's fall trade. 

Our receiver will employ three of the new 
variable mu tubes as R. F. amplifiers, and 
a "27 power-grid detector, followed by a 
pentode output tube, transformer coupled to 
the detector. In order to limit the plate 
current of the detector tube during inoper- 
ative periods, the by-passed resistance sys- 
tem described by the writer in the May 
issue of Rapto-Crarr will be employed. Be- 
cause of the unique characteristics of the 
variable mu tube, no band-selector systems 
will be required; the tuning being accom- 
plished by means of four tuned circuits of 
normal arrangement, 

The “tone-control” in the plate circuit of 
the output tube may be used as such if de- 
sired. Its real purpose is the limitation of 
the voltage across the output of the Pen- 
tode during high frequency passages. 


The Variable Mu Tube 

A full realization of the wonders accom- 
plished in the development of the 551 tube 
is difficult without experience of its actual 
operation, Tlere is a tube which presents 
one portion of its characteristic curve to a 
signal of high strength while, at the same 
time, accepting a weaker signal on a_por- 
tion of its curve favorable to amplification: 
a tube in which the irremediable “electron 
noise” is so low as to permit the production 
of receivers of at least twice the sensitivity 
heretofore deemed the maximum: a 
which does not suffer 
hum” due to indifferent 
Kk. F. supply voltages. 


tube 
from “modulation 
filtration of the 
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This symbol for the vari- 
able-mu tube, the ampli- 
fication factor of which is 
varied enormously by its 
grid, is offered by Rapto 
Crart to the radio pro- 
fession, to fill a_ need 
which is now apparent. 


Volume control is obtained by variation 
of the biasing potential over a range of 
from three to fifty volts. This has always 
been the ideal method of regulating the 
volume; but, at high bias levels, the ’27 and 
24 were operated on unfavorable portions 
of their characteristic curves, and rectifica- 
tion resulting in “cross-talk” was experi- 
enced. P 

The ability of this tube te accept high 
signal levels without distortion makes the 
complex, double volume-control a thing of 
the past and renders the use of band-selec- 
tors in tuned R. F. circuits unnecessary. In 
superheterodyne receivers we are not  in- 
terested alone in the “numerical” selectivity 
of a receiver (as determined from the num- 
ber of tuned circuits and their figures of 
merit) but must take into consideration the 
“image-frequency” selectivity as apparent 
prior to the first detector tube. This might 
require the use of coupled circuit systems, 
even with the advantages of the new tube. 

The Pentode Output Tube 

The advantages of the pentode tube over 
the three-electrode tube are also manifold. 
In the beginning, the pentode was con- 
demned not because of its lack of promise 
but because, while second-harmonic distor- 
tion had been brought down to the level re- 
quired, the distortion due to odd harmonics 
in the output was above that considered al- 
lowable in broadcast reception. The char- 
acteristics of the pentode are not even re- 
motely similar to those of the triode, and it 
has taken some months of research to fit 
the tube for popular consumption. 
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eceiver for the 


The sensation of this season is the development 
true volume control without distortion, and of 


Specifications of a 


, By C. H. W. 


The main advantage of the pentode is in 
its high power sensitivity; that is to say, 
the grid voltage necessary for maximun 
undistorted output is much lower than that 
for the triode having similar characteristics, 
and with equal power consumption. A com 
parison of the Arcturus “PZ” pentode with 
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The power unit of the receiver shown below. 


R4-C6 are shunted across the volume control. 


the ‘45 tube gives some idea of the ad 


vantages: 


Power Pentode "45 Triod 
Plate Consumption 10 watts 8.5 watts 
Plate Voltage .... 250 250 
Grid Tas ..cees 16.5 volts 50 volts 


Maximum Undistorted 
Power Output .. 2500 milliwatts 1600 milliwatts 


Power Sensitivity . 3 8 
The factor of power sensitivity is taken, 
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With four tuned circuits, this receiver aives selectivity; while the three variable-mu tubes, controlled by R4, may be operated below the 
The arrangement of the pentode socket is shown in the smal! detail at the right, 


Jevel in the face of strong interference. 
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Two New Tubes 


of a“Variable-Mu” R.F. Amplifier which gives 
the Pentode high-output tube. Here are the 


set built around both 


NASON 


as recommended by Ballantine and Cobb, as 
equal to the square root of the maximum 
undistorted power output divided by the 
R. M. S. grid swing required. The pentode 
is shown as better than the triode by a 
factor of 3.75; which is to say that the 
pentode is equivalent to a triode having the 
same characteristics as the °45, preceded by 
a stage of undistorted amplification having 
a gain of 3.75.) 

The pentode effects certain simplifications 
in design, which will be apparent from a 
study of the schematic circuit. Its opti- 
mum load is between seven and eight thou- 
sand ohms. 

The receiver circuit is so simple as to 
make detailed description unnecessary. Vol- 
ume control for the receiver is taken by 
varying the cathode potential of the two 
RK. F. stages across a 3,500-ohm resistor in 
the bleeder circuit. The shielding necessary 
for the variable-mu tubes is the same as in 
the usual screen-grid receiver. 

Phonograph Combination 

If a phonograph pick-up is desired, it 
may be connected in by means of a multiple- 
switch, which must perform the following 
tasks in changing over: 

(a) Short out the current-limiting resist- 
ance in the plate circuit of the detec- 
tor tube; 

(b) Switch a suitably-bypassed 2,700-ohm 
resistor into series with the cathode, 
for biasing the grid; 

(c) Connect the phonograph pickup, or its 
transformer secondary, between grid 
and ground of the detector’s input 
circuit. 

Referring to Fig. 3, which shows the 

phono-radio changeover arrangement, _ it 
should be noted that in the “phono” position 
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When a phonograph pickup is thus connected 
to the input of V3, the equivalent of three full 
stage of audio amplification is obtained. 















































The Pentode tube, with 
an interior connection put- 
ting its third or “Cath- 
ode-"’ grid at cathode po- 
tential, gives enormously 
greater output from the 
same signal than other 
tubes and saves a stage. 


contacts 1 and 3 should close, and 2 should 
be open. In the radio position 1 and 3 
should be open, and 2 should close to short 
out the biasing resistor R8 and condenser 
C9. 
List of Parts Used 

All parts used in the writer's receiver 
were as specified in the following list: 
T1l—Hammarlund “AC17” antenna coil; 
T2—Hammarlund “SGT 17” R. F. coil; 
T3—Amertran “DeLuxe” second-stage trans- 

former ; 
PT, L1, L2—Amertran “245” power block; 
T4—Amertran “115” output transformer, 

to match dynamic voice coil; 
Cil—Hammarlund “MQS” four-gang con- 

denser, with “SDW 1” dial; 
C2—Aerovox .0001-mfd. mica condenser; 
C3—Aerovox 0.1 mf. double unit “No. 

461-21”; 
C4—Aerovox 0.1 mf. single unit, “No. 260”; 
C5—Aerovox “B-400”" block, 2—4+—4 mfd.; 
C6—Aerovox “B-2” block, three 1-mf. units; 
C-7—Aerovox “No. 202,” 2-mfd.; 





C8—Aerovox “No. 302,” 2-mf.; 
C9—Aerovox “No. 202” 2-mfd.; 
C10—Aerovox .001l-mfd. mica condenser; 


RFC—Hammarlund “RFC 85” choke; 

Rl, R2, R38—Electrad “Truvolt D45,” tapped 
to give 1500, 2000 and 1000 ohms; 

R4—Electrad 5000-ohm “Royalty” 
ometer, shunted by a 12,000-ohm Electrad 
“Type B120” resistor; 

R5—Electrad “Type B7.5” resistor, adjusted 
to 540 ohms: 

R6—Electrad “Type D22.5” resistor; 

R7—Electrad “Royalty Type D” 5000-ohm 
potentiometer ; 

R8—Electrad “Type B10” resistor; 

R9—Electrad 0.25 megohm leak; 

R10—Electrad “2G350" flexible Resistor; 

V6—Arcturus “Type 180” rectifier; 

V1, V2, V3—Arcturus “Type 551” variable- 
mu tubes; 

V4—Arcturus “Type 127” 
tector tube; 

V5—Arcturus 
pentode. 
The operating characteristics of the two 


potenti- 


quick-heater de- 


“Type PZ" power output 


new types of tubes utilized in this receiver 
are given by the manufacturer as follows: 
Variable 
Power Peuntode Mu 7 
Circturus CArctu 
“Fa=") "55 
Heater Voltage me 
Heater Current, amps... 1.5 
Plate volts ...... so0en° ae 
Screen volts ....... 250 
Plate current, m.a... 32.5 5.5 
Screen current, m.a. ... 7.0 less thar 0 
Plate Impedance, ohms. . 38,000 300,000 
Mutual Conductance 
mmbhos, ..... saeseun Eee 1000 
Grid Bias, volts ....... 16.5 3 
Grid-plate, Capacity 
WE. cad edeieensvdue .006 
Optimum Load, ohms 7—-8,000 
The tubes of other manufacturers, so far 
brought to the writer’s attention, will not 
vary so far in their characteristics from 
those listed above as to prevent their ef- 
ficient operation in the same circuits 
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Letters from Radio Craftsmen 


FIVE-PRONG UX BASES 
Editor, Rapio-Crarr: 

Having tried the “Unique”  superhet 
method of mixing, described on page 480 
of the February issue, I find that it gives 
a stronger output than any I had previously 
tried. However, it seems that my best re- 
sults were obtained with the first detector’s 
grid about 0.75-volt negative; whereas Mr. 
Tanner said between 0.2- and 0.5-volt posi- 
tive. How come? (The article specified 
a bias variable from 1 volt negative to 5 
volts positive, to allow for variations in 
tubes, etc.) 

For this, or any other place where five- 
prong coils are required, UX tube bases 
may be used; sometimes 5-prong tubes are 
at a premium. Make the fifth connection 
to the bayonet pin, and fix a narrow piece 
of spring brass to the socket, under the bolt 
holding the latter in place; so that this 
spring makes contact with the pin when the 
hase is seated in its socket. This brass strip, 
of course, should be the ground connection. 

An even better method is to drill a 1/16- 
inch hole near the bottom of the tube base, 


” 


diagonally under the pin (between “G” and 


“P”) so that it will pass through both side 
and bottom. Pass a couple of turns of bare 
hook-up wire through this hole (at as A), 
cut close, and solder the ground terminals 
to this wire. The spring from the socket 
now need be only about half an inch long. 

An insulated extension for a tuning con- 
denser which is located in 
a la Hartley, may be easily made by ex- 
tending the 14-inch hole in a rheostat knob 


a plate circuit, 


(Continued on page 757) 





























Mr. Jackson finds the ideas illustrated here use- 
ful in his experimental construction work. 
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The Whole Ohm Family 
—R, X and Z 


A Simple Explanation of Reactance and Impedance 


By HAL WYMAN 


HERE are several different kinds of 
ohms—as many readers already 
know, and others have suspected 
from some of the theoretical formu- 
las which they have encountered in their 
Service Men, set builders and 
experimenters. That is to say, the ohm is 
merely the unit of resistance (R), 
which, under a constant potential of one 
volt, allows one ampere to flow; but it is 
the unit of reactance (X) and oft 
impedance (Z). In order to explain the 
latter terms, let us first consider the funda- 


studies as 


not 


also 


mental nature of an alternating current; 
and, in connection with the latter, the 


common expression, a “sine-wave.” 


The Sine Wave 
The sine is the distance between two sides 
of an angle; measured in terms of the length 
of one side, on a perpendicular dropped 


to the other side. See Fig. 1A, in which 
the line OA is the radius of a circle. Its 
length is r; the length of the line AB 


dropped from A perpendicularly on OB is y, 
then the sine of the angle between OA and 
OB is y/r. It is customary, in calculations, 
to take the length of the radius OA as 1; 
in which case, the sine will always be repre- 
sented by a fraction the greatest possible 
value of which is 1.00, 

For every possible angle, there is there- 
fore a corresponding ratio called its “sine.” 


The angle may be carried beyond 90°, 
around to 360°, and it may be increased 
still further as the radius continues to 


revolve around 0; but the numerical values 
of the sine will repeat at every quarter 
turn though alternately positive and nega- 
tive. Similarly, in radio graphs, where 
alternating voltage and current are repre- 
sented by curves, different polarities of 
voltage and directions of current flow are 
indicated by the spaces above and below a 


In Fig. 1B, we have a circle in which a 
radius is revolving around the center QO, 
like the hour hand of a clock but in the 
opposite direction here; the height vy of its 
end A above the line X-X, indicates 
the value of an alternating current. If the 


zero 

















<. 


svery conductor (even a straight wire) carry- 
ing an electric current creates a magnetic field, 
as indicated at the right. 























maximum value of that current is taken as 
1, when the radius is pointing straight up, 
its value at any other moment will be indi- 
cated by the sine of the angle through which 
the radius has moved. 

But, in drawing a graph like this, we 
inake it difficult to measure the movement of 
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Inductance makes current “lag” 
as at the left; capacity makes current 
the voltage, as at the right. 


behind voltage, 
lead 


OA after it has completed the first revolu- 
tion; and so, to represent an alternating 
current, it is customary to suppose that 
the center of our circle is moving steadily 















































zero line drawn horizontally through the along the line X-X (as in Fig. 1C. Then 
figure. we can determine the time during which 
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Graphic methods of computing impedance; left 


upper, from resistance, and inductance; right 
upper, resistance and capacity. Below, thi 
resultant of all three factors. 
the alternations have been taking place, 


by measuring straight along X-X, which 
represents time. At the same time, measur- 
ing parallel to the line Y-Y, we determine 
current values which, in a true sine-wave, 
will be in exact proportion to the sine of 
the time-angle, or clock-hand, of Fig. 1B. 
This is called “plotting amplitude against 
time.” 

When the clock hand of Fig. 1B passes 
90° (which represents the first quarter of an 
alternating-current wave) it begins to come 
closer to the line X-X; and when it is right 
on the line again, zero current is represented. 
As the moving hand gets farther from this 
line, the current again increases; but it is 
reversed, as compared with its former polar- 
ity. When it gets to 270°, the current is 
at its negative maximum; and when it is 
again 0°, having completed 360° of turn, 
current is again zero, and the first cycle is 
over. 

The same conditions are represented, but 
by a line which is pulled out into a “sine 
wave,” instead of by a circle, in Fig. 1C. 
If we are speaking of 60-cycle current, the 
time represented by this curve is 1/60 of 
a second; if we are speaking of 600-kilo- 
cycle current, the time represented is 
1/600,000 of a second. But, in either case, 
if we are dealing with pure sine-wave A.C. 
voltage, the curve will be of the same shape. 


The Effect of Inductance 
For the moment we will leave our pretty 
pictures and attempt an explanation of the 
term inductive reactance—pausing, of course, 
for a brief definition of the word inductance. 
Suppose that we have constructed a 
of wire wound around either an air core 
or on a pile of iron laminations, and con- 
nected as in Fig. 2. Magnetic lines of 
force are set up—our coil has become an 
electro-magnet. Now this inductive action 
will not be purely external, but there will 
be also interaction between the turns of 
wire within the coil itself. The strength of 
the magnetic field is proportional to the 
number of turns and to the current flowing. 
If the current is varied, the strength of 
the magnetic field will also vary in direct 

proportion. j 
It is only when the current is changing 
that this secondary effect, due to the com- 
mon linkage of the turns, takes place. While 
the current is changing, Lenz’s law informs 

(Continued on page 760) 
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Fig. 4 


The circuit connections of a Wheatstone bridge 
using @ high-frequency buzzer, for accurate 
measurements of capacity. 


N the February issue of Rapto-Crarr 
appeared a description of the construc- 
tion of a Wheatstone bridge which could 
be used to measure unknown resistances, 

such as are used in radio work. (“A Home- 
Made Slide-Wire Bridge,” by A. W. Bonser, 
page 482). The object of this article is to 
show how the Wheatstone bridge may be 
used also to good advantage by radio- 
tricians and Service Men for making various 
measurements of inductance and capacit y— 
two important factors necessary for satis- 
factory reception of radio signals. Induct- 
ances, as used in radio work, function under 
alternating current; therefore, measurements 
should be carried out with alternating 
current, 

Fig. 1 shows the circuit arrangement used 
in this bridge. In series with the battery 
“B,” a buzzer is placed; and the combina- 
tion is utilized to give an alternating cur- 
rent through the various arms of the bridge. 
(A high-frequency buzzer or a vacuum-tube 
A.F. oscillator, such as have been described 
in Rapio-Crarr, may also be used for this 
purpose.) With this arrangement a pair 
of phones serves as the indicating device; 
they are connected as shown in the diagram. 
If audio-frequency current flows through 
the phones, a sound will be heard; while, if 
no alternating current flows, no sound is 
heard. The Wheatstone bridge is then 
balanced by sliding the contact ¢ over the 
arms m, n of the bridge until a minimum 
of sound is heard; this is the condition of 
balance. 

(Note: “Minimum” sound is specified; be- 
cause it may be impossible to obtain a zero 
sound-balance with this apparatus, on 
account of induction and stray capacity 
effects. Knowing this, we will now consider 
the case of measuring the inductance of 
a coil by means of such an arrangement.). 


Measurement of Inductance 

In the circuit arrangement of this bridge 
used for inductance measurements, m and n 
are the slide-arms of the bridge; ¢ is the 
sliding contact; I. the known inductance, 
and X is an unknown coil whose inductance 
is to be measured. 

This circuit is in theory the same as that 
used in the resistance measurement, de- 
scribed in the preceding article; when the 
slider ¢ is moved along m and n until a 
halance is obtained, a minimum sound will 
be heard in the telephones. Then the follow- 
ing relation is true: 


* Chief Instructor, National Radio Institute. 
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Measuring Inductance 
and Capacity 


How the Experimenter May Utilize a Reactance Bridge 


By JAMES A. DOWIE* 


X m therefore m 
° X—L 4 _ 

y n n 
Thus, if a single standard inductance L and 
a slide-wire bridge with phones, battery and 
buzzer are available, the values of unknown 
inductances may be easily measured. 

This relationship is only true in practice 
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Fig. 1 
The simple bridge, with buzzer and phones, 
for measurement of inductance, 





























when the unknown inductance X is of the 
same order of magnitude as the standard 
inductance |. By this it is meant that in- 
accuracies will arise in these measurements 
if the standard inductance is about 0.1 
millihenry, for instance, while the unknown 
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Fig. 3 
Use of the bridge for capacity measurements, 
with the necessary compensation for zero setting. 




















inductance is 10 millihenries; because the 
ratio of m to n would then be too great to 
obtain an accurate balance. If the ratio of 
m and x is about 1 or 2, then a sharp 
balance will be had. 

The following notes should be of interest 
to radio-tricians interested in accurate 
measurements with a bridge: 

The formula given above for inductance is 
sufficiently accurate for all practical pur- 
poses; however, it does not take into con- 
sideration the resistance of the inductance 
coils. If there is a great discrepancy between 
the resistances of the two coils L and X, 
it is quite possible that a sharp balance 
will not be obtained. Balancing a Wheat- 
stone bridge circuit is something like tuning 
a radio receiving circuit; since resistance in 
a resonant radio circuit makes for extremely 
broad tuning. 

Balancing a Wheatstone bridge is equiva- 


lent to reducing the resistance, and thus 
enables sharp balance or tuning. If the 
resistances of the coils are not balanced, a 
sharp balance will not be secured and, there- 
fore, the accuracy of the measurement will 
be destroyed; since the accuracy of the 
measurement in a Wheatstone bridge de- 
pends upon the sharpness of the balance. 


Correction for Resistance 

Since all inductance coils have some re- 
sistance, a better arrangement of the bridge 
is shown in Fig. 2, where each coil has its 
compensating resistance (R3, R4) in series. 

For precision measurements, it is necessary 
to strike a balance for both the inductances 
and the resistances of the coils. The induct- 
ance balance is secured by means of the 
buzzer and headphones; while the resistance 
balance is secured by a voltmeter and the 
battery B2 for the source of supply. In this 
bridge, Fig. 2, we use two 
double-throw switches (Sl and S2); one is 
used for switching on either the voltmeter 
V or the phones PH for the balance indi- 
cator. (The potentials of Bl and B2 must 
be found by experiment). 

The buzzer and phones are used for the 
A. C. inductance balance, with switches 51, 
$2 thrown left; the battery and voltmeter, 
for securing a D.C. resistance balance, the 
switches thrown right. The variable re- 
sistors, R3, R4, placed in series with each 
of the inductances enable us to balance the 
inductance arms for resistance. 

The following gives the method used for 
operating this type of bridge circuit. First, 
a balance is obtained for the A.C. signal; 
the double-pole, double-throw switches are 
both thrown to the left, to use the buzzer 
and phones. The sliding contact ¢ on the 
wire m-n is varied until a balance is ob- 
tained. The switches are then thrown to 
the right to place the battery and voltmeter 
in the circuit. With the sliding contact e¢ 
fixed at the position previously obtained, 

(Continued on page 762 
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The bridge arrangement for balancing induct- 
auce and resistance to obtain a true reading of ' 
the former, ‘ 





742 


RADIO-CRAFT 





June, 1931 


Radio-Craft’s Information Bureau 


SPECIAL NOTICE TO CORRESPONDENTS: 


please observe these rules: 


Ask as many questions as you like, but 


Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 


only one side of the paper. 


List each question. 


Those questions which are found to represent the greatest general interest will be published here, to the 
At least five weeks must elapse between the receipt of a question and the 
appearance of its answer here. 
Keplies, magazines, etc., cannot be sent C. O. D. 
Inquiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question. 


extent that space permits. 


Other inquiries should be marked “For Publication,” 


PHONOGRAPH MOTOR HUM 
(119) ~Mr. M, Tl. Whitten, Knoxville, Tenn. 

(Q.) I replaced the spring motor in my phono- 
graph with a 110-volt A.C. synchronous electric 
motor. It was my intention to operate this motor 
and an electric phonograph pick-up in conjunction 
with my radio set, which is provided with connec- 
tions for a pickup. However, the motor causes a 
loud hum in the reproducer when the motor is put 
into operation; although there is no interference 
when the motor is not turning. 

If the pick-up head is moved about six inches 
from the motor, the hum stops; it can also be 
stopped by turning the pick-up to an odd angle. 
The leads from the pick-up are not inductively 
coupled to the motor, since shielding them does 
not reduce the hum. TIlow can this trouble be 
remedied ? 

C\.) If grounding the frame of the motor does 
not eliminate the interference which is experienced 
from the phonograph motor, it will be necessary 
to shield the entire motor in the manner shown 
in Fig. 0119. The shield is to be made from 
soft iron sheeting, of any convenient thickness. 

Before making this shield, it may be advisable 
to try grounding the frame of the phonograph 
pick-up, and shielding the A.C. leads to the motor 
and to the switch controlling the motor, 


MODEL 9 READRITE TEST KIT 

(120) Mr. Manual Smith, Bennington, Okla. 
(QO.) Please show in a forthcoming issue of 
Rapio-Crart the circuit arrangement of the Read 
rite “‘Model 9° test kit. This is a portable test 
set in which four out of nine meters may be plugged 
into sockets, to give instantaneous reading in four 
different parts of a tube circuit; with a_ fifth 
receptacle, connected to text prods or probes, for 
making external tests. I am having difficulty re 


placing one of the wires. 
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Fig. Q.121 
Superseded circuits of Mayolian “B”’ climi- 
nators; A and B apply high potentials before 
the set tubes draw current. 


(A.) The circuit of this tester appears in Fig. 
0120. For reference, the ranges of the nine meters 
are given in the table in the upper left corner 
of the illustration; the meter receptacles are shown 
in dotted outlines. The two sockets (in solid out- 
line) are for the various 4- and 5-prong tubes 
which may come under suspicion; their elements 
are connected into the receiver circuit by means 
of a 5-wire cable having a 5-prong plug and a 
4-prong adapter. 

A screen-grid tube under test must have its 
cap connected to something, of course; and the 
“something,” when using the ‘“‘Model 9° tester 
is the cap connection in the radio receiver. A long 
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Fig. Q.120 
Circuit of the Readrite “Model 9” analyzer: 
nine meters are used in the four sockets, as 
required for the particular test. 


lead for this purpose is provided. One end of 
it has a cap which fits the control-grid connection 
on the top of the screen-grid tube, and the other 
end has a plug over which fits the control-grid cap 
in the radio set. 


MAYOLIAN MODELS 609, 611, 612, 614 
AND 615 “B” ELIMINATORS 
(121) Mr. Carl T. Knowlton, West Springfield, 

Mass. 

(O.) I have a Mayolian “B” eliminator, “‘ Model 
612." As one of the resistors in the system has 
burned out, I am asking for a diagram showing 
the values in this unit in order that I may properly 
service the eliminator. 

(.\.) A diagram of the connections of this model 
of the Mayolian “B” eliminator are shown at A 
in Fig. ©0121. As a matter of reference, the 
circuits of other standard Mayolian models are 
shown in the same figure, as follows: (.\), “‘Models 
609, 611, 612:" (RB), “Model 614: (C) “Model 
615." The Clarostat resistors R have a range from 


about zero to one megohm. 


DEFECTIVE AUDIO TRANSFORMER 
(122) Mr. C. J. Hanrahan, Mechanicville, N. Y. 

(Q.) What would cause the audio-frequency 
transformer in the second stage of a standard two- 
stage amplifier to burn out when new “B”" batteries 
were connected to the set? 

I have had this happen twice; and, each time it 
happened, the transformer in the second stage was 
the one to burn out; while the one in the first 
stage remained “‘good.”’ I am using UX-199 tubes 
with 45 volts on the detector and 90 volts on the 
amplifiers, and a 41/,-volt “C” battery. 

(A.) It is regretted that Mr. Hanrahan has 
failed to observe the stipulations in “Special Notice 
to Correspondents” which heads this department. 


to avoid misunderstanding. 
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Fig. Q.119 
Shielding a phonograph motor to prevent hum 
Ilow did the transformer test after the “accident 
Did the primary or the secondary open-circuit? Did 
the set “play” at all, before the mishap? 
If the secondary of the second A.F. tra 


former burned out, it is probable that the grid and 
plate of the power tube were shorted together; thus 
connecting the “B” battery (with the reproducer 
in series) across the secondary winding. Most A.! 
transformers will stand this abuse, although in som 
instances the overload proves too great. A sl 
hetween secondary and primary may cause the 
same effect—an open secondary. This short may 
internal, or it may be at the binding posts. It is 
seldom that the socket wiring is mixed up enough 
to cause a winding to “blow.” 

If the primary burned out, it might be attributed 
to a short inside the first A.F. tube; or a short 
between primary and secondary windings, as ex 
plained above. 

Transformers, if soldered with a corrosive flux 
may test perfect as to continuity, and yet open up 
under even the small plate current of a_ tulx 
operating normally. 

This brings to mind also that a reversed “‘( 
hattery may cause a weakened winding to ope 
circuit, because of the excessive current whic! 
will flow in the plate circuit of a tube when its 
grid bias has a positive polarity. 


THE RCA 7°35 VARIABLE-MU TUBE 
(123) Mr. Charles E. 
Hudson, N. Y. 
(Q.) In what manner does the constructior 

(Continued on page 765) 
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Fig. Q.123 
Arrangement, and symbol, of the °24 screen- 
arid tube at A and C; of the *3 

at B and D, 
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From a Phenomenal Company... 
$3 2 .50 
TEE Se 
WITH SIX TUBES 
| 
| 
| * 
| 
| $69.50 
| RETAIL PRICE 
hd 
Look at These 
s sga = 
- Specifications 
You know value and these 
specifications speak 
; for themselves 
™ * 
1s 1 Six R C A licensed tubes, 4 screen 
gh grids No. 324, 1 power tube No. 245, 
1 rectifying tube No. 280. 
ed 2 Three stages tuned R. F. 1 stage 
rt tuned detector necessitating the use 
: of interstage shielded 4 gang variable 
condenser. 
3 Linear power detection. ‘ . 
1x 6 Gatteneneibeetin, A remarkable value, possible only through the 
uP 5 Shielded R. F. coils of tuned plate resources of the largest dealers of radios in the 
‘ _ rid. giving greater tuning range world, and guaranteed by them. You can place 
and sensitivity. ° ; : 
6 Power pack, consists of high vehage absolute confidence in every word they claim. 
power ey of rugged con- They would not dare to risk their reputation on 
cl struction with a large core, so as to . 
prevent easy saturation. One thou- a misstatement. . ‘4 . 
sand working voltage filter paper Study those specifications! Then, picture them 
t d . wh ity tot : : : = : 
is PANE. Glo wet coniiunnnss xp allied with a piano-finish walnut case of the 
used. simplest, most beautiful design enjoyed by any 
7 A phonosraph pick wp jack. giving I] midget. 
; output of any auditorium type power And, bear in mind, this is not a baby midget — 
amplifier. it is a full size, full tone, dynamic speaker midget 
8 A tone control. Superior in quality A h b ] » CY sP B 
to any, giving a full range of the —size shown below. 
musical scale. It is a radio you can be proud of. It is one you 
- 9 A combination of volume control . - 
1 ent enthdh dines tee dngiihedinn can brag about. It is one you can sell as fast as 
| ‘ - rw ne : you can tell about it. And it is “ complete ee 
| © Speaker of the electro dynamic type 50— e re to spen r ing! 
| designed to take the full load of the $32.50—not one cent mo im fo anything 
| receiver and which properly matches 
| 11 tt impedanee. se Take orders from your sample— 
| 1 positive drive, easy vision ial 
| with pilot light detachable. Make a sweet profit! 
| 12 The gold lacquer finish of the chassis 
| ons ene "oy _ - The Mascot retails for $69.50. You can give your 
| ee customers a 30% discount—sell it for $48.50— 
| 13 Complete aerial equipment included and still make a 50% markup. 
| 14 Weight packed 33 Ibs. Size 18% x A beautiful profit! A grand oppor- 
——— tunity! And the best of it is, they sell 
Can be had In either A.C. or D.C. : 
| current. Specify which one you want, on sight. 
.50 Complete 
J 
WITH SIX TUBES 
Name... 
Address.......... 


Retail Price - - - $69.50 


City 





ASCQ 


The Greatest Radio of Them All 
BACKED BY A MILLION DOLLAR GUARANTEE 


SEND ONLY $3.00 


CITY RADIO COMPANY, 219 Varick St., New York City » 
Enclosed is $3 and 1 will pay the postman $29.50 and his small parcel @ 
post fee when he delivers the beautiful MASCOT MIDGET RADIO. @ 
This will pay you in full. If I don't like it I will return it within a 
week and you will refund my entire payment. 








Beautiful cabinet —eweet tone —full volume - 
a marvelous value at this price! 

You do not even have to lay in a supply of 
Mascots. Just take your customer’s order, and you 
can promise him 24 to 48 hours delivery. 


eum SEND ONLY °3 cee 


Mail us $3 with the coupon below and we'll ship 
The Mascot right out to you. You can pay the 
Postman the balance of $29.50. 


Money Back Guarantee 


Send for it today. Play it a week—day time and 
night. Get your favorite stations—your favorite 
program. Test it in every possible way. Compare 
it with any console model, And if you don’t think 
it’s the biggest value in a radio buy you ever saw, 
pack it up on the seventh day and send it back to 
us parcel post and we will mail you a check for 
every cent of money you paid. 

But don’t delay! Every day means an extra 
Mascot you might be selling! An extra profit you 
might be making! 










I am a dealer (J Not a dealer () 











vd C. of D.C. curtent? 
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SKINDERVIKEN 
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The Most Sensitive Microphone Button 
(ACTUAL SIZE NOT BIGGER THAN A QUARTER) 





You can easily make a highly sensitive detecto- 
phone by using a Skinderviken Transmitter Button 
to collect the sound waves. You can build your 
own outfit without buying expensive equipment. 
Think of the fun you can have with such an 
instrument. 

You can install an outfit in your home and hear 
the conversation being held all over the house. 

Full directions for connecting up the button for 
use as a detectophone are given in our 12-page 
booklet. 

These wonderful little SKINDERVIKEN micro- 
phone buttons may be used for hundreds of uses, 
such as: 


RADIO AMPLIFIER PHONOGRAPH AMPLIFIER 


DETECTOPHONE TELEPHONE AMPLIFIER 
STETHOSCOPE LOUD SPEAKER AMPLIFIER 
MICROPHONE CRYSTAL SET AMPLIFIER 


HOME RECORDING OUTFIT, ETC. 


95c EACH Two for $1.75 
12-PAGE INSTRUCTION BOOKLET 


containing suggestions and diagrams for innumerable 
uses, furnished with each unit. 














EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 


WE PAY $5.00 IN CASH 
for every new use developed for this unit 
and accepted and published by us. 


SEND NO MONEY 


When the postman delivers your order you pay him 
for whatever you have ordered, plus a few cents 
postage. 

(Canada and Foreign: cash with orders) 
PRESS GUILD, Inc., BC-6M 
16 Murray St., New York, N. Y. 

Please mall me at once as many of the following items 
as I have indicated. 
++.-Skinderviken Transmitter Units at 95c. for 1; $1.75 
for 2; $2.50 for 3; $3.20 for 4 
When delivered I will pay the postman the cost of the 
items specified plus postage. 














WMD cccccscecoceccccescoecoscscececesoosee ecccccceccce 

BEREBS . cccescsvecsccocscosie PTTTTTITITITITT TTT TTT TTT 

Gcecesecssvce 6000censsesasecess State....... eecccccg 
A New Member of «4 R “a 
the Universal Family Q Q 
ONLY $5 COMPLETE 











Including 3-ft. Cord 
Just what the amateur and ex- 
perimenter has been praying for. 
Genuine carbon single button 
microphone, 200 ohms resist- 
ance. Bronze case with suspen- 
sion eyelet. Life-like voice re- 
production. Built by micro- 
phone specialists! 
Only $5 complete. 


UNIVERSAL 
Microphone Co, 
(Limitep) 
1163 Hyde Park Blvd. « INGLEWOOD, CALIF. 
Other models $7.50, $15, $25, $50, $75. Also cables, 
plugs, transformers, mountings, etc. Get catalog. 
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Rapio-CrRAFT KINKS 


Discovered by our ingenious readers 


A PHONOGRAPH-CASE OSCILLATOR 
By R. Douglas Clerk 


INCE my article, “The Flying Service 

Man” aroused such comment, perhaps 
the constructional details of one of my 
earlier test sets will be of some interest 
to the readers of Rapio-Crarr. It is shown 
by diagram in Fig. 1. 

Totally shielded, and fitting into a port- 
able phonograph case, is an audio-modulated 
R.F. oscillator covering the broadcast band. 
The R.F. coil used in this job was taken 
from an Atwater Kent “Model 35” receiver; 
coupled to this coil L1 is a 10-turn winding 
L2 in variable inductive relation. This pick- 
up coil is connected to the antenna and 
ground binding posts of the receiver under 
test. 
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Mr. Clerk’s “portable broadcaster” is a very 
compact oscillator, built into a portable phono- 
graph, which gives modulation. 




















The electrical characteristics of an aver- 
age antenna are simulated in the electrical 
values of a “dummy antenna” arrangement 
of the complete input connections to the 
radio set being tested; its components being 
L2, R, and C. 

The entire set-up is shielded, as indicated 
in the diagram, and the phonograph turn- 
table motor and the phonograph pick-up 
are grounded to this shield. In this par- 
ticular unit, tube V was a Northern Electric 
“peanut” tube (which has a_ 1.1-volt fila- 
ment), and the pick-up was a Canadian 
Marconi unit of the high-impedance type; 
although, of course, any make of apparatus 
having equivalent characteristics may be 
used without the least bit of trouble. 

The writer referred to a similar unit, in 
his story in the November, 1930, issue of 
Rapio-Crarr; and described its use in his 
letter on page 523 of the March, 1931 issue. 


A SIMPLE WAVETRAP 
By C. H. W. Nason 


ye VICE Men at times face the necessity 
of providing a wavetrap of simple but 
effective characteristics. Although in years 
past many such devices were on the market, 
they have now ceased to be a_ standard 
commodity; and the radio fan or the Service 


Man must shift for himself in the construc 
tion of a suitable circuit arrangement. 

“Just anything” will not serve this pur- 
pose. It is often desirable to eliminate 
the signal from a station which is but a 
few kilocycles removed from a_ desired 
carrier. If this is to be done it is essential 
that the losses in the wavetrap be small, 
so that a sharp effect may be obtained. 
Figure 2 shows the schematic circuit of a 
simple wavetrap employing a Hammarlund 
“MC-M” Midget condenser in conjunction 
with a “Type HQC-29” antenna coupling 
coil. The degree of effectiveness of the 
device is determined by the tapped con- 
nection to which the antenna is connected; 
it is necessary to find the best arrangement 
in each case. 

If the entire winding is connected in the 
circuit, the maximum effect is obtained; but 
with the possibility of removing the desired 
signal also, if the interference is from a 
station on an adjacent channel. With the 
antenna connected so that but a_ small 
portion of the wavetrap winding is in 
series with the antenna lead, the sharpness 
of the effect is greatly increased; although 
its magnitude is somewhat reduced. This 
will allow us to separate stations having 
dial readings quite close together. 

In some localities it may be desirable (to 
prevent picking up the signals of powerful 
locals) to shield this wavetrap; and _ per- 
haps ground the shield, as indicated in 
dotted lines. 

When the selector switch is set on tap 
1, the wavetrap is entirely out of the circuit 
—except for a_ slight “dead-end” effect 
(which cannot be detected unless the wave- 
trap is in close inductive relation to un- 
shielded coils in the radio set). When the 
switch is on tap 2, only one turn is in use 
and the wavetrap action is very slight; a 
good condition when trying for “distance,” 
with just a little cross-talk observable be- 
tween two weak, distant stations. 

The maximum effect in the use of the 
wavetrap is observed when the switch is 
placed on tap 6; in which position primary 
L1 is not in use and has a practically neg- 
ligible action on the circuit. 
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Fig. 2 
The combination of low-loss tapped inducta 
and variable condenser makes this wavetrap 
adjustable for varying conditions. 











1e 
is 


r- 











June, 1931 


Although the coil in Fig. 2 may be used 
with the old 350-mmf. Hammarlund variable 
condenser, it may be used to even greater 
advantage with the more efficient “Type 
MC-M” 322-mmf. unit recommended. This 
tuning capacity shunts a coil L2 having 60 
turns of No. 22 D.C.C. wire, spaced 36 
turns to the inch, on a form 3 in. in dia- 
meter; while in inductive relation to it 
(inside and at the filament end) is the 
primary winding L1, consisting of 15 turns 
of No. 24 D.C.C. wire, spaced 39 turns 
to the inch, on a form 243 inches in 
diameter. The leads are brought from the 
Ist, 4th, 8th, and 15th turns. (Of course, 
these coil and condenser proportions may be 
varied to suit individual preference as to 
parts or connections). 


MAKING AUTOMATIC RELAYS 
By A. J. Anderson 
Cc. of the inconveniences that arise, 
when a battery radio is electrified by 
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Fig. 3 
Mr. Anderson's home-made relays are made 
from old automobile parts. The power required 
is taken from one dry cell. 











the use of “A” and “B” eliminators, is 
found in the numerous switches that have 
to be manipulated whenever the set is turned 
on or off. As a_ result, the eliminators 
must be placed near at hand, which means 
that, usually, they are in the way. 

If the radio receiver switch itself con- 
trolled the whole combination, the enter- 
tainment value of the radio would be greatly 
increased. This can be done with little 
trouble by a simple system of “relays” and 
a dry cell. Three relays are needed (A, B, 
C, Fig. 3), one (the latter) with a double 
winding. If none are on hand, a visit to the 
hattery service stations will usually net a 
sufficient number of burned out “automobile 
cut-outs.” If these are used, four are 
needed; since there is not enough room for 
two windings on the one core. The arma- 
tures and contact points of the two are 
then connected in parallel. 

The cores must be removed for unwinding 
and rewinding, though sometimes they are 
riveted on. Care must be taken when re- 
moving them so that they can easily be 
soldered on again. 

The cores are wound with about No. 20 
gauge copper wire and as many turns as 
possible. As the resistance is comparatively 
high, it will be necessary to move the vari- 
able voltage control on the “A” eliminator, 
if there is one, to a higher point. 

Contact points should be thoroughly 
cleaned of oil and carbon. The contact point 
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for relay “B” will have to be devised, by 
some means or other, and so arranged so 
that the armature touches it when at rest. 
Sometimes the strip which limits the upward 
path of the armature can be used for this 
purpose. 

The tension of the spring on the armature 
of an automobile relay is quite high. It 
must be reduced to where it is just strong 
enough to hold the armature above the con- 
tact point (except, of course, on relay “B”). 
As the contact point is above the armature, 
the spring tension should be a little stronger 
so that the points make good contact even 
when subjected to vibration. 

In some types of relays, the tension is 
difficult to adjust; one in particular gave a 
little trouble. The spring strip used as the 
hinge was fastened on with two rivets on 
each side; the lower contact point prevented 
bending it. An attempt was made to partly 
cut the strip, but it accidentally split around 
one of the rivets on the base part. By 
pivoting the armature around perpendicular- 
ly on the one remaining rivet, it could be 
bent to the proper position. 

If one relay is doubly wound, the current 
must flow in the same direction in the two 
coils. A small compass will show the polar- 
ity of the core when the coils are connected 
separately to a battery. In this way, the 
positive lead to each coil can be marked 
when the polarity is the same. 

Besides the relays, six binding posts and 
a baseboard receptacle (for the “A” and 
“B” eliminator plugs) are required. 

Although a battery is necessary to operate 
this device, the current flows for a very 
small fraction of a second and only when 
the set is turned on. A No. 6 dry cell will 
therefore last a long time. The resistance 
of the tubes when cold is much less than 
normal and it is because of this that only 
one and a half volts is needed. 








MAKING TEST PRODS 
By Clarence W. Trost 
HE following description of how I made 
neat and efficient test prods may be of 
interest to fellow Service Men. 

I purchased two screwdrivers, each hav- 
ing an overall length of 31, inches. Next, 
I removed the blades from the handles and, 
using a drill smaller than the tang of the 
screwdriver, continued the hole through to 
the top of the handle. 

The next step was to thread one end of 
a flexible test-lead wire through each of the 
handles, and bend these ends over the 
opposite end of the wooden handle. The 
rod portions of the screwdrivers then were 
forced back into the handles; the rods 
pinned in position; and the metal ferrules 
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Fig. 4 
Another form of test prod for use in service 
and experimental work. 
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Get your 


RADIO 
TRAINING 


From America’s 


finest Radio School 


HE man who really wants to become an 

i expert in radio... who knows that the 

better his foundation, the better his 

chances ... and who is willing to spend a year 

preparing himself... such a man will make no 

decision until he has read the complete story of 
RCA Institutes, Inc. 


A Good Foundation Vital 


Like other professions, radio rewards only those 
who excel. The poorly trained will never rise 
higher than the place in which they started. 
Others will climb step by step to positions of 
power in radio telephony ... broadcasting . . . 
sound pictures...aviation radio... radio mer- 
chandising. And among these will be those who 
planned years in advance... studied, worked, 
stuck to it. 


You are making your decision right now, how 
well you will fit yourself. So decide wisely. To 
be a graduate of RCA Institutes stamps you as 
a man who knows the real worth of a good foun- 
dation. As one who knows that a year of train- 
ing now, under America’s finest radioinstructors, 
is the surest way to acquire the knowledge and 
skill you must have. 


You Can Study At Home 


You do not have to give up your present position 
to enjoy the benefits of RCA Institutes training. 
You may study at home in your spare time... 
or at any of our resident schools throughout the 
country. The Home Laboratory Training Course 
includes a complete set of radio equipment of 
the most modern design. 


Send For Our Free Book 


If you have read this far... you have already 
indicated that you are the type of man who 
should study radio. This may be the big turning 
point of your life. You will not rest until you 
have sent for our free book that tells you the 
complete story of what RCA Institutes offers 
you. Fill in and mail the coupon below right now. 
There is plenty of time for investigation ... but 
no time for delay in getting all the vital facts. 


RCA INSTITUTES, Ine. 
RCA INSTITUTES, Inc. 

Dept. NP-6 

75 Varick St., New York, N.Y. 





Gentlemen: Please send me your FREE book which 
tells about your laboratory method of radio instruo- 
tion at home. 


Name 











746 RADIO-CRAFT 





Just Out — 
Typical Na~ NA-ALO 


for tube 
change overs. Latest Price Sheet — showing hundreds of 
adapters of interest to service men, experi- 
menters, inventors and manufacturers. 
New Analyzer Piug that locks to adapters. 
iets eth ADAPTERS for pickups, microphones, voice 
say ceeuk recording outfits, short wave sets, tone control, 
split for phone tube changes, the new 2-volt tubes, set analyzers 
tips. and tube checkers. 
ADAPTERS for testing new pentode tubes in 
your present analyzer or checker. 





Na-ald adapt- 





ers with any SOCKETS for replacement and experimental 

length wire work. 

ee SPEAKER PLUGS, multi-wire cables and 
outlets. 


Adapters with SEND FOR PRICE SHEET TODAY 


ci2cwit¢s 


brought out ALDEN MANUFACTURING CO. 


with solder 


tabs. Operated by Alden Products Company 
715 Center Street DEPT. T 
Brockton - - + = Mass. 


Adapters for 
connect- 
ing phono- 
graph pick- 
ups to UX or 
UY tubes. 





“It’s the contact that counts” 

















SERVICE MEN 
WANTED EVERYWHERE 


O install and service all makes of sound reproducing systems, 
public address systems, etc. 
NATIONAL SOUND SERVICE BUREAU is an organization of 
manufacturers of sound equipment, users of sound equipment and 
hundreds of electro-acoustical engineers located everywhere to install 
and service this equipment. 
If you are competent now, our organization needs you; if not, we can 
arrange to have you trained. Write us your present qualifications. 








MANUFACTURERS OF SOUND 
USERS OF SOUND EQUIPMENT, EQUIPMENT, you can join our or- 
write us. We have an electro-acoustical ganization and reap the advantages of 
engineer near you available now to the largest and most comprehensive 

sound service men’s organization in the 
help you. world. 




















NATIONAL SOUND SERVICE BUREAU 
723 Seventh Avenue Dept. RC New York, N. Y. 




















1 | 





E sure to read the message on page 754 of this 

issue. It is an important announcement and tells 

all about the Supplements to the OFFICIAL RADIO 
SERVICE MANUAL. 

















June, 1931 


forced onto the handles and over the flared 
end of the flexible lead. 

The opposite ends of the leads may ter- 
minate in phone tips, lugs, or both; the 
latter combination, a particularly convenient 
one, being illustrated in Fig. 4. 

The blade ends of the screwdriver rods 
may be filed to a point, as shown. 


INEXPENSIVE “B” ELIMINATOR 
By G. Scott Morris 

ERHAPS the readers of Rapio-Crari 
P will be interested in a simple and inex- 
pensive “B” eliminator, designed to deliver 
somewhat under 90 volts when connected to 
a regular 110-volt A.C. lighting circuit; with- 
out using a power transformer. The draw- 
back of a unit of this type is that the design, 
as shown in Fig. 5A, is not capable of 
supplying a very great amount of current; 
and the voltage output is not sufficient t 
operate power tubes at their rated plate 
potentials. However, as a handy current 
supply instrument for general testing, and 
to furnish plate current for about two or 
three tubes, it will serve very well. 

Instead of resistors R2 and R3, regular 
filter chokes may be used. The detector’s 
plate-supply resistor Rl may be of any 
standard make with a range up to about 
100,000 ohms, or even higher. Try reversing 
the connections to the secondary of the toy 
transformer; as this may reduce any resi 
dual hum. Also, try reversing the position 
of the plug in the light-line outlet. The 
filter capacities may be of lower values, if 
choke coils are used in place of R2, R35. 
The rectifier V is an ordinary type ’27 A.C. 
tube, with grid and plate connected together. 

(This circuit arrangement may also be 
used in conjunction with a regular rectifier 
tube, such as the half-wave ’81 or the full- 
wave °80. If the latter tube is available, it 
is necessary to tie the two plates together 
with a jumper to obtain the effect of half- 
wave rectification; and make the “B+” 
amplifier connection to the filament instead 
of the cathode. 

Also, it is necessary to make certain the 
transformer delivers the proper filament 
voltage and current to light the particul:r 
tube used. For instance, if the type ‘f? 
tube is used, it will be necessary for th<« 
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Below, Mr. Morris’ eliminator, using a °27 
rectifier, Above, a suggested arrangement of 


higher power and efficiency. 





Ju 


fila 


o \ 


tul 
cre 
eli 
rec 
vol 


Ed 





joi 
Tit 

the 
in 





June, 1931 


filament winding to deliver 2 
5 volts. 

The advantage of using cither of these 
tubes, in preference to the °27, is the in- 
creased life of the rectifier tube when the 
eliminator is connected to a 2- or 3-tube 
receiver; and also, the available plate 
voltage increases somewhat. — Technical 
Editor). 


amperes at 


MEASURING PLATE RESISTORS 
By J. E. Kitchen 
ITH the increased use of resistors in 
W pate circuits, it may be sometimes 
desirable to determine their value without 
pulling the chassis and using an ohmmeter. 
Plug a set tester into the receiver in the 
usual manner and place the tube in operation 
in the tester. Note the plate voltage reading, 
say 130 volts, and the plate current read- 
ing, say 0.2 ma. Now take a lead from 
the “B” tap concerned and plug it into 
the unused socket of the analyzer (which 
is connected in parallel with the socket 
being used). Note the new plate voltage 
reading, say 180 volts. The voltage drop 
across resistor is seen to be 50 volts. As 
a current of .0002-ampere is flowing, the 
resistance will therefore be 50/.0002, or 
250,000 ohms. 
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Fig. 6 
simple method of 
th sides of a resistor, when the current is 
quickly gives its value. (A_ high- 
resistance meter ° 


measuring voltage on 


This 
b 
known, 


is needed). 


This method shows up _high-resistance 
joints in the plate circuit and is quicker, 
and slightly more accurate, than going over 
the set with an ohmmeter. It also affords 
an easy way to try new values of resistors. 

IMPROVING SENSITIVITY 
By C. H. W. Nason 

— of you may have noticed that, in 

the old Freshman “Q” sets, the antenna 
was connected to the detector circuit through 
a small variable condenser. In this receiver 
| °22 tube was used as an R.F. amplifier 
with raw A.C. on the filament. In order to 
reduce the modulation hum, the tube was 
given a relatively high grid bias which, in 
turn, reduced the sensitivity of the receiver. 
In order to regain this lost sensitivity many 
tricks were attempted; but none was so 
successful as this means of obtaining re- 
generation. 

Radio receivers bordering on the antique 
may be given a boost toward longevity by 
the use of a similar system, as shown in 
Fig. 7. Connect a Hammarlund “MC-S” 
100-mmf. midget condenser between the 
plate of the detector tube and the plate 
circuit of the last R.F. stage. In order 
that this system may be effective, it is 
essential that the signal voltages in the two 
plate circuits be in phase; if this is not 
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the case a loss rather than a gain in sensi- 
tivity will result. If the two voltages are 
out of phase, the feed-back voltage will 
neutralize the signal rather than increase it. 
All this is readily discovered by trial; and 
failure of the system to regenerate at the 
high-frequency end of the tuning range may 
be remedied by reversing the connections to 
the primary of the R.F. transformers, thus 
changing the phase relations. 
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FIG.7 
DETECTOR 
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This condenser is used, not to neutralize, but 
to give a bit of regencration, 


“B+? DET. 





The new Hammarlund midget condensers 
are fitted with a set-screw for locking the 
adjustment. If an additional control is not 
desired, the condenser may be adjusted so 
that the receiver just breaks into oscilla- 
tion at the high-frequency end of its range. 
The condenser setting may be locked in this 
position by the and 
will hold its adjustment indefinitely. 

Should no case against the additional con- 
trol be established the may be 
brought out to the front of the panel and 
used to increase the sensitivity and_ selec- 


means of set-screw, 


condenser 


tivity of the receiver over its entire range. 

TOO GOOD A CONNECTION 

PROPOS of an article on another page, 
A in which Mr. Freed preaches a sermon 
on his favorite text, of a one-piece aerial 
and lead in, we have noted in an English 
radio magazine the sad story of a 
fan who had followed this idea. The con- 
tinuous antenna wire was led into the house 
in the usual manner and attached firmly 
to the proper post of the receiver. 

A few days ago a violent spring gale 
swept over the tight little isle, leaving he- 
hind it trees and chimneys in debris and, 
among other aerial masts, that of the in- 
stallation just described. Its owner 
startled to find his receiver missing from 
its accustomed spot; and tracing it, he found 
that the broken mast had dragged after it, 
not only aerial and lead-in, but the set as 
well, in its fall. 

Moral: Nail the set to the floor, or at 
least weight it. 


radio 


was 


RADIO TREATMENT SUCCESSFUL 

ADIO FEVER, the production of which 
R was described in the February issue of 
Raprio-Crart, is proving quite successful in 
the treatment of paresis, according to re- 
ports to the American Medical Association. 
Dr. Clarence A. Neymann, of Northwestern 
University, in the Journal of that associa- 
tion, states that, out of twenty-five cases of 
this usually incurable disease treated in the 
manner described, sixteen were enabled to 
leave the hospital in a condition to care for 
themselves; and two others showed marked 
improvement. Treatments were given bi- 
weekly over an average period of three 
months; in some cases, the patient’s tem- 
perature was raised to 106 degrees 
maintained for hours at that figure. 
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The size you want 
The type you want 
The value you want 


The accuracy you want 


® 
You'll find them all in the 
stock of any Wholesaler 
handling Type “K” 


Metall 
RESISTORS 


The Metallized line is not 
only more accurate, more 
dependable — it is more 
complete. Say Metallized 


to your jobber and you 
will get our new Type “K” 
Filament, now adopted by 
1eading set manufacturers. 
Watch for this improved 
Resistor in sets at the Ra- 
dio Show in Chicago. 





KR. C. PRECISION 
WIRE WOUND 
RESISTORS 


Are supplied to make capacity 


bridge meters, ohmmeters, 
voltmeters and high-reading 
milliammeters. They are 


specified for laboratory stand- 
ards by leading engineers. 


Write for free charts, showing 
how to make these meters. 


INTERNATIONAL RESISTANCE CO. 
2006 Chestnut Street Philadelphia, Pa. 


Free with the purchase 


of 10 resistors— 


The 
1. R. C. Replacement Guide 
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The Two Latest Books on 
RADIO SERVICING = 


Official Radio Service Manual 


and Complete Directory of All Commercial Wiring Diagrams 
Edited by HUGO GERNSBACK 


P SHE OFFICIAL RADIO SERVICE 
MANUAL is the greatest achievement 
ever atempted in the Radio Service Field. 

It is not only the OFFICIAL RADIO SERV- 
ICE MANUAL and Complete Directory of all 
Commercial Wiring Diagrams, but it contains 
a complete and comprehensive course of in- 
struction for radio service men. Just off the 
press and more than 25,000 copies sold. And 
why not, when it fills such a universal need 
among Manufacturers, Jobbers, Dealers, Service 
Men and all interested in radio? The OFFI- 
CIAL RADIO SERVICE MANUAL is com- 
plete and gives you every circuit of every set 
manufactured of which there is any informa- 
tion. Its looseleaf and flexible leatherette 
covers enable additional servicing data to be 
added periodically. There are hundreds of 
time-saving kinks which will help to increase 
your business and profits. 

As the NEW YORK SUN says, “It is diffi- 
cult to see how any service man can conduct 
his business satisfactorily and efficiently with- 
out this 350-page volume.” 


Over 1,000 Diagrams and 
Illustrations — 352 Pages 














Radio Service Man’s Handybook 
With Addenda Data Sheets 


HE RADIO SERVICE MAN’S HANDYBOOK con- 
tains a tremendous amount of authentic material and 
practical information on Modernizing old receivers; 
Servicing obsolete sets; Repairing power packs; Construction 
of test laboratory equipment; Vacuum tubes; Set testing 
with analysers and hundreds of other similar subjects. Among 
the contributors are Bertram M. Freed, Leon L. Adelman, 
Paul L. Welker, Sylvan Harris, C. W. Palmer and others. 
The HANDYBOOK enables service men to record notes, 
diagrams and charts on the special 48-page section of spe- 
cially ruled sheets included in the book. Over 200 pages in 
all—size 9 x 12 inches. 


Hundreds of Diagrams, 200 Pages, 





$2.00 9 x 12 inches 

_—_—- ———— 
_—_ 1 
GERNSBACK PUBLICATIONS, Ine. RC-6 | 

96-98 Park Place, New York, N. Y. | BOTH BOOKS 
I enclose herewith check or money order for $............ for | 
which you are to send to me postage prepaid the | 

( ) Official Radio Service Manual......... $3.50 for $5.00 

( ) Radio Service Man's Handybook...... 2.00 ] 
OR BOTH BOOKS FOR $5.00. | 
| 
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Testing Methods 


(Continued from page 723) 


voltmeter will show a reading; although, 
because of the resistance of the winding, 
it will be somewhat less than the actual 
detector plate voltage. 

Similarly, the secondary of this first 
transformer and the primary of the second 
transformer can be tested simultaneously 
by placing the test terminals on the grid 
and plate prongs of the socket of the 
first audio amplifier tube. This connects 
these two transformer windings, the volt- 
meter, the amplifier plate supply, and the 
“C” voltage in series. If either winding is 
burnt out, there will be no reading of the 
voltmeter. However, since the two windings 
are in the circuit, the voltage drop through 
them will be considerable and the meter 
reading will be low. 

The speaker, or the primary of the out- 
put transformer, and the secondary of the 
second transformer can be tested by touch- 
ing the voltmeter terminals to the grid 
and plate prongs of the second audio socket. 

In all cases, the positive terminal of the 
voltmeter must be connected to the plate 
prongs of the sockets. 


PENTODE TESTING EQUIPMENT 
By Floyd Fausett 

ANY radiomen who have investments 
M in radio testing equipment are inter- 
ested in the adaptability of this equipment 
for the new test requirements imposed }) 
the new power pentode tubes. The new vari- 
able mu tubes will not apparently introduce 
any problems by way of design limitations 
in present testing devices. 

In general appearance, the new power 
pentode tube is similar to the type 45, there 
being no top or side terminals. The base 
prongs- or terminals correspond to the 
terminal arrangement of the type ’27, except 
that the “space charge grid” of the new 
tube utilizes the terminal which corresponds 
to the cathode prong of the type ’27. The 
space charge or pentode potential may be 
ascertained with present analyzers or testers 
in the manner prescribed for measuring 
cathode potentials, provided the meter rang: 
connected to the cathode switch contacts is 
adequate for accommodating the higher 
space charge potentials. These potentials 
will probably be about 250 volts. 

The Supreme Instruments Corporation 
has announced to the service trade that the 
Supreme Set Analyzer is adaptable without 
modification for measurements of all po- 
tentials involved in the new power pentoc: 
tubes. This adaptability is automatically 
provided by the switching arrangement which 
permits the optional connection of any range 
of the meter across any tube circuit; so 
that cathode or power pentode potentials 
may be read on meter ranges of 3, 9, 30, 90, 
300 and 900 volts. The power pentode tests 
will best be accommodated on the 300-range. 

Adapters are being furnished for all 
Supreme tube testing devices, so that these 
may be immediately adaptable for the new 
power pentode tests. The average tube test 
readings of the new tubes will be published 
by the Supreme Instruments Corporation as 
soon as available for the information and 
guidance of all concerned. 
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Operating Methods for Service Men 


(Continued from page 717) 


buttons pressed) was plugged into the first 
hk. F. socket. When the set next stopped, 
both readings were perfect. The second 
hk. F. stage was then tested in the same 
manner and, when the set became inopera- 
tive, no reading was shown on the grid 
voltmeter. A similar test showed the third 
R. F. stage O. K. In this manner, the 
defect was finally traced to the second R. F. 
grid circuit and found in a shorting compen- 
sating condenser. Similar trouble was found 
on the other two sets; but in the third 
R. F. compensator in one of them. 

These compensating condensers are two- 
plate units, located in front of each vari- 
able condenser (except the first) and ad- 
justed with a set-screw which moves the 
front plate closer to or away from the 
other. No mica or insulating material is 
used, to prevent the possibility of a short. 
However, to prevent the occurrence of any 
such trouble in future, small squares of 
gummed paper, a little larger than the rear 
plate, were pasted over it. 

This receiver model uses a_ rheostat, in 
series with the filaments of the °26-type 
amplifiers, as a volume control; and it is 
no simple task to adjust this to the desired 
volume and control oscillation at the same 
time, because of the “thermal inertia” of 
the °26-type filaments. The “11K” is an 
oscillating set and lack of this tendency is 
a sure sign of some defect or needed ad- 
justment. 

There are several means of overcoming 
this difficulty. The first (Fig. 3A) is to 
use R. F. plate voltage control. Remove the 
rheostat (solder together and tape well the 
two wires which connected it into the 
filament circuit) and replace it on the panel 
by a 50,000-ohm potentiometer, the shaft of 
which is carefully insulated from the chassis 
with washers. The “B--” plate lead, run- 
ning to the R. F. by-pass condenser from 
the R. F. transformer primaries, is then 
cut and connected to the arm of the poten- 
tiometer: one side of the latter is then 
connected to the lead from the condenser, 
and the other to ground. (The choice of 
sides will depend on the direction in which 
it is desired that the control should operate). 
This system gives good control over oscilla- 
tion and reduces volume; but there is a 
slight tendency toward mushiness at low- 
volume adjustments. 

To overcome this latter condition, yet 
another hookup was tried (Fig. 3B); here 
the shaft of the resistor need not be in- 
sulated from the chassis. The grid return 
from the second R. F. tube is disconnected 
from the chassis, and connected to the other 
side of the potentiometer, the other side of 
which goes to the antenna post. Though the 
result may be a slight loss in selectivity, the 
even control of volume and of oscillation 
will more than repay the trouble of making 
the change. For the plate-voltage control, 
a good wire-wound resistor is used to best 
advantage; for the antenna-grid system, the 
writer used a Centralab carbon-type com- 
ponent, 

Low, mushy reception was finally traced to 
1 partially shorted 0.1-mf. condenser in the 


resistance-capacity coupled stage of a Philco 
“77"; in this set, reception will be obtained 
even with this condenser open, though not 
very strongly. 

It is best to use some form of indicating 
output meter to line up a Philco “96” re- 
ceiver, because of the automatic volume 
control. With most receivers, when aligning 
the condensers by ear, it is common practice 
to turn down the volume control; but in 
this series, the volume control should be 
turned all the way up. If an output milliam- 
meter is used, the voice coil may be dis- 
connected with some trouble; but, if an A. C. 
voltmeter of low range (0-3-scale will do 
nicely) is used, this will not be necessary. 

Recently the writer received a complaint 
of indistinct reproduction on low volume, 
though good quality on loud signals, in a 
Philco “76.” The volume control was sus- 
pected at once, from previous experience, 
but worked and tested O.K.; so did the 
tubes. The replaced in the 
console, with the speaker outside. On apply- 
ing the antenna wire to the control-grid 
cap of the third R. F. screen-grid tube (to 
produce a hum) it was found that the voice 
coil was slightly off center. The dynamic 
used in this set cannot be adjusted visually, 
or by inserting small strips between voice 
coil and pole piece. The center adjusting 
screw should be loosened, and the voice coil 
shifted into its proper position. 

In the Colonial “32 AC,” a cause of 
fading may be found in the small four-unit 
condenser block in the first R. F. stage 
(Fig. 4); this is part No. 1728. There are 
three such blocks in this model, each located 
at the left of its R. F. stage, with leads 
at the base connecting inside the chassis. 
Their colors, as shown in the diagram, are 
red, yellow, green and brown; it is the 
capacity to which the red lead is connected 
which opened and caused the fading. This 
condenser is between chassis and the trans- 
former’s secondary; across a 750,000-ohm 
red resistor. The remedy is replacement 
with the proper capacity, 0.1-mf. 


chassis was 


THE RADIO BLACKSMITH 
ARDENING steel surfaces by nitro- 
genous known 

since a very early date; but the use of nitro- 
gen directly is comparatively recent. It 
has lately been discovered in a Paris labora- 
tory, says Amateur Wireless, that the pene- 
tration of the nitrogen, and consequent sur- 
face hardening, is increased thirty-five times 
in depth by treating the steel in a field of 
radio-frequency oscillations. The case-hard- 
ened layer is then about a third of a milli- 
meter, or 1/72 of an inch, thick. 


compounds has been 


ANOTHER WORD FOR IT 
“ ELESCRIPTION” is the word sug- 

gested by La Radio-Industrie, of 
Brussels, for the radio transmissions of pho- 
tographs, facsimile images, etc., which the 
public are apt to confuse with television 
when odd sounds of a mechanical nature are 
heard in the loud speaker. Transmissions 
of this kind, as well as true television, are 
still given on the broadcast band in Europe. 
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Look for Robust 
Rectifiers 


Ample and uniform current supply for 
every tube in the A. C. radio set — that 
is the function of the rectifier tube. De 





Forest engineers hove insured that func- 
tion with these latest refinements: 


- Special alloy hooks maintoining uniform ten 
sion on filaments 


Nn 


. Ingenious clamping to insure accurate plote di 
mensions for equolized full. wove rectification 


ad 


Carbonized plates insuring moximum heot 
dissipation at higher outputs demanded by 
latest sets. 


= 


Tabbed filament to insure low-resistance 
welds and prevent weakened filament due to 
spot welding 


w 


. Exhaust port positioned well below press to 
avoid leckage 


These and many other advanced fea- 
tures found in every type of fresh De 
Forest Audion, insure the 1931 perform- 
ance of any radio set. 
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DE FOREST RADIO CO. 
PASSAIC, N. J. 
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Dr. T. O'CONOR SLOANE 
Will Teach You at Home! 


NYONE WHO CAN READ AND WRITE can study 

Chemistry through our simply prepared course. You 

don’t need a higher education, and you don’t need 
any previous experience or preparation, Chemistry is not 
harder to understand than electricity or radio. Just plain 
sense and ordinary observation powers. 


We Can Teach You At Home 


Our faculty knows just how to mold you into a skilful 
laboratory worker. THE HEAD OF OUR STAFF 15 
DR. T. O’CONOR SLOANE, scientist, engineer and author 
of wide repute. He has had more than fifty years of 
teaching experience Our course fits you for an immediate 
position in a chemical laboratory, and you do not have 
to give up what you are doing now to learn it. During 
evenings and week-ends you can work at home on the 
fascinating experiments and the delightfully simple but 
comprehensive lessons. 


Laboratory Outfit Free 


THE COMPLETE CHEMICAL OUTFIT and APPARATUS 
supplied to you as part of your Course, without extra 
charge, makes you the owner of a laboratory, containing 
all the materials and instruments used by a_ full-fledged 
chemist. This working kit, which is shipped to you at 
the outset of the course, becomes your permanent property. 

is a sturdy fitted wooden cabinet containing over 100 
pieces of laboratory apparatus and chemical supplies. 


Big Money in Chemistry 


CHEMISTS ARE WELL PAID MEN. Not only will 
our training help you to get a better job, but a worth- 
while start on a new level. You can patent the work of 
your hands and your brain, and perhaps make millions of 
dollars on a new chemical discovery. 

Every day the newspapers and magazines are full of new 
items reporting new chemical discoveries—in mining, in 
electricity, in foodstuffs, in sanitary and medicinal appli- 
ances, in paper-making, rubber, steel, iron, dyestuffs, tex- 
tiles, in fact in every well known industry—and behind 
each of these discoveries stands a well-trained chemist 
who knew how to take advantage of opportunity! 


No Exaggerated Claims 


THE INSTITUTE DOES NOT CLAIM that every chemist 
makes millions, nor do we guarantee that you will imme- 
diately get a job paying $10,000 a year. But many 
have done it and there is no reason why you can not do 
it too. Often enough you read or hear about men who 
have found the highest recognition, from small, inconspicu- 
ous beginnings, and you wonder how they got the ‘“‘lucky 
break.’” Why, you wonder yearningly, couldn’t you be 
such a “‘lucky”’ fellow? You ean be—but you have to 
meet luck half way. 


Get Started Today! 


IF YOU WOULD LIKE TO KNOW MORE ABOUT 
CHEMISTR\, and if you are sincere in your desire to 
ket out of the tread-mill of job anxiety and wage de- 
pendence, if you have ambition enough to want to become 
a chemist, and perhaps a famous one some day, you will 
not wait until tomorrow to find out how to go about it. 
MAIL the coupon below teday. There is no charge and 
no further obligation. You will be simply asking us to 
write you about something that you want to know. 


Re a are 


Chemical Institute of New York, Ine. 
ept. RC-631 
19 Park Place, New York, N. Y. 


Please send me at once, without any obligation on 
my part, your Free Book “Opportunities for Chem- 
ists,” and full particulars about the Experimental 
Equipment given to every student. 
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Profitable Service Business 


(Continued from page 715) 


spite of business conditions; simply because 
I use service as a business and not as a 
necessary evil and have tried to build for 
the future. 

I find that a majority of men would 
rather have their service at night; so the 
service day starts at four o’clock and runs 
until eleven, except for the aerial crew. 


Meeting Cheap Competition 

The average production radio, after it 
has been used 60 days, can be improved 20 
to 100 percent. by three hours’ labor of a 
good Service Man with the proper equip- 
ment. This is what I have to sell and my 
Service Men are trained to sell it. A man 
listening to a set operate, and knowing the 
receiving conditions in that locality, can just 
about tell how much benefit that kind of 
adjustmer.t will give; and has a good chance 
of a five-or six-dollar job for which the 
set owner is glad to pay and will tell his 
friends about. 

We have the 50c and $1.00 Service Men in 
this town also; but I cannot see why they 
should worry any good service organization. 
Of course, they will get some business, but 
it is a class of service that a high grade 
shop does not want. 

When a man complains about the $1.50 
service call I ask him whether he thinks 
that the man can get to his house and repair 
his set in less than an hour; whether he 
thinks a first-class mechanic will work for 
50 cents; whether he thinks such a man will 
give him an honest test of his tubes; and 
whether he honestly thinks that the job is 
not worth more? 

My men never replace a tube unless it is 
defective or down ten percent. Every tube 
tested is marked and labelled with its con- 
dition, with the advice written on as to the 
date when they should purchase an entire 
new set. 

I handle no cheap tubes. Nothing but 
standard brands and highly advertised and 
made by companies whose adjustment policy 
is fair. 

I have seen over a hundred radio service 
shops come and go in this city and have 
tried to analyze the cause of their failures; 
in most cases, it was incompetence mixed 
with the idea that you can gyp the set 
owner and he will never find it out. An- 
other class start with the idea of getting 
all they can in the biggest chunks that 
they can get it in. Also, there are shops 
that fail to watch their collections; this 
alone has put more good high-class repair- 
men out of business than anything else. 


Psychology in Servicing 

There are two kinds of service: one for 
the man, who likes to see the Service Man 
tighten up the inside of a set and check 
everything for tightness; and the other is 
for the woman who delights in a Service 
Man who, when he is through, takes a rag 
and some furniture polish and wipes off the 
fingermarks and a few scratches, (whether 
they are imaginary or real). 

And, above all things, if the Service Man 
must make dirt, he must clean it up; and 
he must listen interestedly while the cus- 


tomer tells him how he got California at 
seven o’clock without an aerial and what a 
wonderful set his old three-tube blooper 
was. 

I find that the customer is better satisfied 
with a man of some age even if he doesn’t 
know as much as a younger man might, 
for the majority of sixteen- or eighteen- 
year-olds are too cocky and have no sense 
of responsibility. 

There are two things in the service bus- 
iness that are absolutely necessary for the 
successful service shop. The first is the 
arrangement you have for taking care of 
your telephone calls; the person who answers 
your telephone must know radios, must 
have a pleasing and sympathetic voice and 
be able to give information in a way that 
the customer can understand. Then, too, you 
must be careful never to send the’ same 
Service Man again on a job where the 
customer wasn’t thoroughly satisfied. 

The second is the appearance of the shop. 
Keep it painted and use colors that harm- 
onize. Keep the junk hid away, and have 
one rack in plain view for sets and chasses 
brought in for repairs, and another for 
those that are done and ready for the 
owner’s call, or to be delivered. Have these 
tagged (with the charges plainly written on 
the front of the tag and what was done to 
the set, and the parts used, on the back) 
and let the customer keep this tag. 

All telephone orders are taken in tripli- 
‘ate: one copy is kept in the office, so that 
the Service Man may be reached by tele- 
phone if I have another call in the same 
locality; and the other two are given to 
the Service Man who is to make the call. 
The duplicate is given to the customer; and 
the original is signed by the customer after 
the full charges have been filled ‘n and 
what was done to the set put on the back. 
This signed copy is filed at the shop (in 
alphabetical order) and the file is used 
for reference and as a mailing list. 

Get the highest-priced gold-leaf signs on 
your windows; for they are an index to the 
kind of business going on inside. They are 
your bid for the prospective business going 
by your place and are your highest-class 
salesmen, whose service costs you nothing. 


Building Up a Clientele 

I have a number of calls every week from 
prospective set buyers who ask me which. set 
is the best, or which set they should pur- 
chase. I name over three or four of the 
best sets and try to explain the difference 
between them and let the customer decide 
for themselves. By helping them decide, vou 
are the first one they think of when they 
need _ service. 

Give information freely and courteously 
and, at the same time, sell yourself and 
your service. It may be a year before you 
get any results, but it will pay dividends. 
And do not make your store a “hangout” 
for a bunch of “radio nuts” and “radio 
liars.” 

When you sell a short-wave or television 
kit, tell the customer just what he can 
expect. Then, if it works better than you 
told him, he thinks he is smarter than you 
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are; and he tells his friends to get a kit 
and he will help them build it. This means 
business for you and that is what you 
want. 

A stock of used and new parts is not 
“to be sneezed at”; and that will be better 
as short waves and television become more 
popular. 

The best way to get yourself a real live 
mailing list is to get a bunch of station logs 
with your name and business on them, Get 
a high-class log that every set owner will 
like; then, when a customer comes into the 
store, give him one and ask him to write 
the names of a number of his friends on the 
pad, as you want to mail one to each of 
them. Also, have the Service Men work 
the same idea. A list of this kind has very 
little deadwood in it, and you do not have 
a lot of losses from sending advertisements 
to people who have no radios. 

Radio service used to be referred to as 
a “game”; but that day is past and, fellows, 
if we want to survive we have to dig and 
specialize in our line. Forget competition 
and make ourselves stand out above the 
others in the same line. It takes time, but 
it can be done: and don’t be discouraged. 
Good times are coming. 

Now, I am not advertising Rapto-Crarr or 
the Gernsback Publications—but they have 
done more for the radio Service Man than 
all other books and magazines published 
(and I take them all) and the serious perusal 
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of them will do more to keep you up to 
date than any other one thing. 

From the illustration heading this article, 
you will see that I am an invalid and that 
my means of transportation is a wheel chair 
in my place of business. For the outside 
I have a special-built automobile which I 
have driven 90,000 miles in six years; so 
you see that I get some pleasure out of 
life also. I absolutely do not trade on my 
physical condition and my first job, on 
meeting a strange customer, is to make him 
forget my condition and do business on a 


straight business basis, and to let him 
know that I want no favors or edge on my 
competitors. 


I went broke in the auto service business 
eleven years ago and started in the radio 
business by building crystal sets. I have 
followed the business right on, having con- 
structed 667 custom-built sets and serviced 
over 9,000 sets in that length of time. I am 
married and have made some money by 
using my head and one arm; so, fellows, 
you can make it if you try hard and use 
the old bean as well both arms and 
legs. I do not want you to think 
egotistical, but I am telling you what you 
can do if you concentrate and try hard. 

I may later write some articles on service 
kinks and the methods I have found 
quick servicing of different sets. I am 
“flying service man”—and I have not been 
able to find one. 
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“Instantaneous” Recording 


(Continued from page 


after a few playings, an effect also due to 
the resiliency. These records can be played 
hack about fifty times. 

The nitrate celluloid (pre-grooved) which 
is the kind used generally for recording, is 
highly inflammable and great care should be 
exercised in keeping it away from any 
flame. It should be stored in fire-proof con- 
tainers. The acetate celluloid, which is non- 
inflammable, also makes fairly good records; 
hut, at present, it is obtainable only in 
blank dises. 

The pre-grooved zinc composition record 
is the oldest instantaneous record and was 
originally used for home recording by means 
of the sound box in the acoustic phonograph. 
Recording was then accomplished by placing 
the disc on the turntable and singing or 
talking in a loud voice into the horn. At 
best the reproduction was faint. These 
records can now be used for electrical re- 
cording with fairly good results. An ordin- 
ary phonograph steel needle is used for 
both recording and reproducing. 

This about completes a preliminary dis- 
cussion of the absorbing subject of instan- 
taneous (home) recording; it is planned 
that subsequent articles will bring to light 
many interesting and valuable bits of in- 
formation. Meanwhile, every owner of a 
home-movie camera, phonograph, radio set, 
or home-recording outfit (in fact anyone 
with practical interest in this subject), is 
invited to correspond with the writer on 
ways and means of getting the best effect 
in sound. For instance, you may want to 
know where to obtain certain sizes or types 
of records, pick-ups, motors, ete., or how 
to accomplish a certain result; and all this 
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information you may obtain by addressing 
your inquiry to the Sound Recording De- 
partment of Rapro-Crarr. We are particu- 
larly interested in receiving suggestions, and 
discussing plans by which sound recording 
may be profitably and interestingly applied. 


Service Man’s Open 
Forum 
(Continued from page 719) 


that I do not 
brings many 
miss because 


sell radios. The free test offer 
calls that I otherwise would 
of the fear of a stiff service 
call charge. Where the trouble is simple 
and is fixed in the customer’s home, a 
minimum charge of one dollar plus materials 


is made. If the set must be taken to the 
shop, I make a careful check of it, and 
then quote a price for the job. In a few 


cases the prospect decides not to have the 
work done, in which case the free test call 
is a loss to me. However, this 
occurs. 

The worst part of it is on the calls where 
a new tube does the job. In order to hold 
my trade against the tube-tester toters, I 
charge only for the tube. However, my 
records show that the bulk of calls are due 
not to tubes, as some advertisers wish us 
to think, but to shorted condensers and open 
resistors. Many keep an extra tube or two 
on hand and when the set quits try chang- 
ing tubes—this self-service cuts out a lot of 
tube replacement calls. 

In giving the customer a price at which 


seldom 





|} one logically 
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a complete, 
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modern 
practical and 
technical radio information 


The RADIO 
HANDBOOK 


Including Television and Sound 
Motion Pictures 


By JAMES A. MOYER 
and JOHN F. WOSTREL 


Both of the Massachusetts 
\uthors of 
Radio (¢ 


manual of 


Department t had i 
Radio Receiving Tubes, i 1 1 


onstruction and 


tion; 


Repairing, etc 
886 pages, 51 x 8, 650 illustrations, 
flexible, $5.00 

handbook that m« 


ERE at last is a 
need for a complete digest of authoritat 


radio data, both theoretical and pr 
arranged and thoroughly indexed 





ictical, 


ume. From the fundamentals of electricity, ma 
netism and electron theory right down to full det 

on latest commercial and industrial applicat , 
this book covers the whole field of vit 


radto, 
descriptions, definitions, design data, practical met! 
ods, tables and illustrations in profusior 


Over 875 pages of latest data 
on such topics as: 


—modern transmitters, Pieze crystal, 100% modu 
lation, ete. 


—commercial and amateur short-wave receive I 
transmitters, Kennelly-Heaviside layer, etc. 

—marine radio equipment, auto alarm, ete. 

—automobile radio sets 

—all latest tubes, photo-electric cells 


—television and sound motion pictures, ete., ete. 

Space does not permit a full description of this 
book. However, we know this is the book 
which you have been waiting. Therefore we make 
this offer: Send no money, just mail the coupon; 
examine the book thoroughly for ten days free: 
then pay for or return it according to its value to 
you. No other obligation. Send the coupon today. 


oes VcCGRAW-HILL ees 
FREE EXAMINATION COUPON 


eee ee ee oe 


for 


| McGRAW-HILL BOOK COMPANY, INC., | 
370 Seventh Avenue, New York. | 

l Send me Moyer and Wostrel—Radio Handbook post 
paid for 10 days’ Free Examination. I agree to remit | 


$5.00 within 10 days of receipt or to return the book | 
Name ere eee eee eer rere ee eee eee ee eee | 
Home AdCTOSS ccccccccccccccccccccccccccoccccccceess 
City and State 


Position 


Bie GE CBs cc ccsaccccteccvcaccecsece 
(WRITE PLAINLY AND FILL IN ALL LINES) | 
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Always conceded best in the field of 
supers, H. F. L. now outdoes H. F. L.’s 
previous best! The startling new circuit— 
the Hopkins Band Rejector System—now 
brought to mechanical perfection A de- 
gree of sensitivity heretofore undreamed 
of. Needlepoint selectivity with stark 
realism of reproduction. Interference 
abolished! Side-band cutting positively 
eliminated! Tuning ease that is un- 
canny—a child may operate it as efficiently 
as the engineer! Absolute freedom from 
any and all troubles. Enthralling tone 
that beggars all attempt to describe. The 
power of screen grid, the ascendency of 
the super-heterodyne brought to its great- 
est heights in the art! 


Mail This Coupon 





High Frequency Laboratories, 
Dept. C345 
3900 No. Claremont Ave., Chicago 


Without cost or obligation to me, 
please send me your new Brochure 
describing supers and the New 1932 
H.F.L. Mastertone. 


DE dd castnbetbiaadedeendbacweamukin 
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H. F. L. Now Perfects . 


The Super-Sensitive Super-Selective 


SUPER-HETERODYNE 


WITH HOPKINS BAND REJECTOR SYSTEM 


NEW 1932 MASTERTONE 
Custom-built — Engineer-Tested 


Custom-built in limited quantity with 
watch-like precision. Each tested tor 
hours on the air and certified as perfect 
by an accomplished engineer. For those 
who demand the finer things but also 
appreciate the necessity of good value. 
Modest overhead, efficient operation, eco- 
nomical, direct distribution, bring this 
masterpiece to the ultimate owner at an 
amazingly low price. 


Compact Console Model 


In tune with the modern trend, the 
New 1932 H.F.L. Mastertone is com- 
pact—the chassis only 10%”x161%4" with 
812" high front panel. Available in two 
beautiful consoles—in the latest small 
compact designs. 


“WHAT to LOOK for in 
A SUPER” FREE 


Write now for this enlightening Bro- 
chure. The coupon will bring it, gratis. 
No salesman will call—you will not be 
importuned to buy. Write now and be 
prepared to purchase your new super 
with full knowledge of what to expect. 

High Frequency Laboratories 

Dept. C345 
3900 No. Claremont Ave., Chicago 











TUBE CHECKER 


Transformer supplies 1, 1%, 2, 2%, 3, 5, 7% volts. 
Full 40 watts capacity. For test bench, preheater or 
building all tube tube checker. $1.85 net. Shipping 
weight, 5 Ibs. Full instructions included for building 
tester. 


CAPACITY METER 


Complete, consists of 0-25 A.C. milliammeter, special 
two range A.C. transformer, calibrated chart and in- 
structions. Will measure 1/10 m.f. to 12 m.f. Ship- 
ping weight, 6 Ibs. $4.25 net. Please add P.P. 

Instructions only for building above, 10 cents stamps. 
Will ship €.0.D. service men and dealers. Guaranteed 
satisfactory. 


L. & L. ELECTRIC Co. 
336 Madison Ave. Memphis, Tenn. 











SERVICE MEN — 
DEALERS 


A few minutes of your time NOW, spent 
in reading the interesting announcement of 
the OFFICIAL RADIO SERVICE MANUAL 
which appears on page 748 of this issue, 
might save you hours of time in servicing 
in the future. Every dealer, Service Man 
and custom set builder should have a copy 
at his disposal. 
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I will fix the set, I make it a fair one; 
but enough to pay the proper profit on 
good materials for whatever replacements 
are needed, plus a proper recompense for 
the work involved. The fact that the cus- 
tomer knows the price of the job before 
the set goes to the shop inspires confidence, 
and helps a lot. With a good analyzer and 
careful checking, it is possible to do this. 
And, in the few cases where I cannot be 
sure of the total expense till the set is in 
the shop, I tell the prospect this; naming the 
probable total cost and stating that I will 
verify this estimate by phone as soon as I 
get the set to the shop. Once the set was 
at the shop, I never have lost the job yet. 
R. B. Lawton, 
9 Chester St., Glens Falls, N. Y. 





Service Men’s Notebooks 
(Continued from page 719) 


to the factory conversion is that the control 
must be turned counter-clockwise to increase 
volume. I have solved this by reversing 
the shaft and mounting on the outside of 
the tuner; or a right-hand 2000-chm rheo- 
stat can be used, instead of the left-hand 
component used in the factory job. 

Another fault of the converted job is tl: 
fact that the connecting cables have t 
high a resistance for the heavy current 
consumed by five or six ’27 tubes and (in 
the Models “A-32,” “A-40”) two °45 outpui 
tubes. In many cases, the heaters in the 
R.F. tubes are not at voltages sufficientl) 
high to give proper operation, and_ this 
causes insensitivity; although °27s of some 
makes are less affected by this condition. .\ 
supplementary pair of No. 14 leads, between 
power pack and amplifier, will help a lot 
in this case. 


RADIOLA CATACOMBS 
By George F. McCann, Jr. 


ADIOLA catacombs are sealed, and 

their construction seems to be a mystery 
to many Service Men. This attitude is hardly 
justified, however. All parts are fastened 
directly to the socket assembly, resulting 
in a very compact job. When heated (see 
page 670, May Rapto-Crarr) this assembly) 
will come out of the can completely, though 
care to avoid breaking the small wires must 
be exercised. The wax may be melted from 
it, the last traces being removed by passing 
it back and forth over a gas flame. 

If an audio transformer is open, it may 
be removed by taking out two screws hol«- 
ing it to the frame; mark the colors of the 
four leads before unsoldering them. If 
necessary, a transformer from the “RCA 
20” may be used, after removing the cover; 
the color code is exactly the same. 

If an audio by-pass condenser is open, it 
may be unsoldered and removed; there will 
he a slight change in tone, but this will 
hardly be noticed on most speakers. An open 
intermediate will cause some trouble; but 
these are well separated and may be re- 
moved by unscrewing the core. Be certain 
to note the spacing; for this is important 
to give maximum results and avoid a 
whistle. 

It is a pleasure to work on these sets, 
and there is no reason why they should be 
avoided as at present. 
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Hotel Installation 
727) 

There are about 2500 rooms, each of which 
has a four-way selector switch and speaker. 
During the day and evening, loud speakers 
will be thrown on and off the system. How- 
ever, if we keep data of the actual speakers 
in use, we would find that they approximate 
an average number for any particular 
period. Thus an average impedance must 
he decided upon as the actual “working” 
value. One of the major requirements is 
that the addition or subtraction of a large 
group of speakers on the system shall not 
greatly affect the response-characteristic of 
the other speakers. (One of the greatest 
faults of trade practice is that different 
manufacturers rate the impedance values 
for transformers, speakers, etc., at different 
frequencies; one uses 1000 cycles, another 
500 cycles, and so it goes. Personally, I be- 
lieve that 1000 cycles is an excellent fre- 
yuency for impedance matching.) 


(Continued from page 


There are about 90 reproducers on each 
floor, as shown in Fig. 1; and the manner in 
which each floor is tied in is illustrated 
in Fig. 2, which shows the connections to 
the “riser” on the South side of the build- 
ing, these leads being duplicated in a North- 
side riser. 

If all our speakers are of the same make 
and contain similar values of resistance, in- 
ductance and impedance, then for all prac- 
tical purposes we can solve our matching 
problems using the given manufacturer's im- 
pedance value as a matching standard. 

Also, since a great many speakers must 
be connected in parallel, it is important to 
know what method of computation to use 
in order to find a final or total value of the 
combined impedances. Naturally to solve 
such a problem in “complex,” or by alter- 
nating-current analysis, would result in 
mathematics entirely useless to the majority 
of the readers. For all practical purposes, 
however, it is possible to design an excellent 
system using the given impedance value as 
a matching standard and using the law of 
parallel resistors where speakers are con- 
nected in parallel. 

With this factor in mind we can solve 
for the following problems: (1) The im- 
pedance of an average group of speakers 
which the system will actually use on each 
channel. (2) The power in watts required 
to supply this average group of speakers. 
(3) The design of an amplifier to supply the 
required power. 

The use of dynamic speakers in such a 
large installation would be poor policy, both 
for reason of cost and necessary field sup- 
ply; therefore, magnetic speakers should 
be used. 

Their impedance should be of such value 
as to have little, if any effect on the average 
impedance of the entire line when thrown 
on or off the line. 

Since there are four channels in the sys- 
tem and approximately 2,500 rooms, we 
can assume that the four channels are to 
be evenly distributed at any one time. Then 
there will be 2500 + 4 or 625 listeners per 
channel; we can take this figure as our 
average minimum. However, there will be 
periods when an important event will be 
broadcast; since there are usually at least 
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First Instructor at Bellevue 


in Charge of the Navy’s 


diomen at the 


the 
finest residence 
radio for the 
in the country. 
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The WORLD’S GREATEST 4All-Wave SCREEN GRID SUPER 


CLTRADZNE 


MODEL L-32 


Operates entirely from A.C. Line 
Completely Shielded Throughout 


Covers All Wavelengths from 15 to 
600 Meters 


Tunes as easily and smoothly on the 
short wave as it does on the 
broadcast band 


10 K. C. Selectivity Over Entire 
Band 


Selectivity and Sensitivity so great, 
distance range is unlimited 

Power Detection 

Push Pull Amplification 

Full Natural Tone 

Not a Trace of Hum or Distortion 

Steel Chassis 

Simplified Construction 


——9—_—— 


ONE OF THE MANY LETTERS FROM 
ULTRADYNE ENTHUSIASTS 

TRAUL RADIO CO. 

1076 Atlantic Ave. 

Kbrooklyn, N. Y. 

Gentlemen: 

Received your Ultradyne Kit and Parts 
and hal same completely assembled four 
hours later. It is really surprising how 
simple it was to follow your instructions 
amd it may interest you to know that twenty 
minutes after I completed the set, I pulled 
in GOSW, CHELMSFORD, ENGLAND 


“(Signed) MARTIN ZINK, 
Gerard Ave, Bronx, N. Y. 








E. H. RIETZKE, President 


(NKF). 
Three and one-half years Instructor 
advanced 
course for Chief and First Class Ra- 
Naval Research Labor- 
ge Bellevue, D. C. Developed for 
Navy what is recogniz ed as the 
advanced 
experienced radiomen 


In radio since 1913. 






a | 
wn 
w 








eT To Te Te re he tm 


I Fk ae 


an experienced 


radioman; 


You are ambitious to get 
ahead rapidly in radio; 


You realize the necessity of 
a directed training in the en- 
gineering principles of radio 
but are unable to take advan- 
tage of college training,— 


send in the coupon 
for our new illustrated 
book, “Modern Ra- 
dio.” It will give you 
complete details of an 
advanced home study 
course in Practical Ra- 
dio Engineering 
written for the experi- 
enced radioman. 


Then— 


Capitol Radio Engineering Institute, Inc. 
3166 Mt. Pleasant St., N.W., 

Washington, D. C. 

Box RC. 


Please send me, without obligation, your new 
1931 issue of “Modern Radio” explaining your 
advanced course in Practical Radio En- 
gineering. 


Name .... 


Address 


Position 
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for TONE, DISTANCE 

and SELECTIVITY 

The model L-32 Ultradyne, with the Dynatron 

oscillator, works equally as well on short waves 
as it does on the broadcast band. 





ULTRADYNE BOOKLET 


Send 25¢ for this booklet which tells how to construct and oper- 
ate the Ulitradyne MODEL L-32 Receiver. This booklet also 
contains life-size picture diagrams and tay-outs of the entire 
set; also, life-size wiring diagram of the entire cirevit showing 
every wire location and connection. 





ULTRADYNE KIT 


The kit contains 3 specially _tested ons matched Ultraformers 
with double sealed cans, 
1 special steel chassis drilled and plored as per specifications, 
all ready for mounting, three rubber grommets and 4 $32.50 





coil mounting pillars and INSTRUCTION BOOK. 
LET. List Price 











TRAUL RADIO CO., 1076 Atlantic Avenue, Brooklyn, N. Y. 








VER since the advent of radio, the sum- 
mer season has been a curse to the radio 
man because that is the time when radio 
activities are at their lowest. 
In the summer time, people do not use 
their radio sets so much and there is, 
a rule, little servicing to be done. 
means that the average radio service 
and radivtrician finds pretty slim 
ings during the summer months. 
We have given this problem considerable 
thought and for over a year worked quiet 
ly on the problem; and from 
Pens now on every radio man, ser- 
. vice man and radiotrician will 
have a steady income all the 
year around, incredible as this 
may seem, 
The idea of atte people 
servicing refr 
self-evident p= the 
has occurred to perhaps 
told thousands of radio men 
ever since electric refri 
tion started. Yet noth 
done, because the averag 
man knows little or no-hing 
about refrigeration. Our sur 
of the field convinces 
compared with 
radio set, the ser 
a refricerator is apo 
ple, once you get -— 
it; and that is « 
the OFFICIAL REFRIGERA, 
TION SERVICE MANUAL is 
going to be a side-part 
the OFFICIAL RADIO SER 
VICE MANUAL, with which 
you are well acquainted 
When you are called in to 
service a radio set, it is easy 
to find out if your customers 
own a refrigerator. If they 
do, you can now tell them 
that you can service the . 
frigerator as well. Place yx 
card somewhere near the 
frigerator so that, if trouble 
comes, you will be called in 
to fix it. 


From whatever point you 
look at it, you will m 
money And don’t ever ; 
sight of the fact that refrig¢ 
erators usually need servic 
in the summer time and that 
it is here that you will get a 
new and extra income. 

But don’t take our word for 
all this. Study the situation 
yourself and see if we are t 
right look around in y 
locality and find out how n 
refrizerators there are 
present time the servicinz 
these refrizerators goes to ot 
trades when this business 1 
just as well belong to you. 


So we say to you, why not 
go inte the refrineration ser- 
vicing business at once? Re- 
member, there is biq money 
in It and the refrioeration 
business is growin> enormously 
every year; and it won't be nun 
very long before there wi!l be vhic 
more refrinerators than radios. . 

The OF FICIAL REF RIGER- leci 
ATION SERVICE MANUAL 








WEST 34. S 


spe 


a leading refrigeration au hor pes 
ity. He is a member « rrde 
American Society of Me 
eric » Ss t 
lesi 
‘tical Refrigeration | 
gineers, etc. 
The new Manual, _ loo 
will see from the phot 
reproduction. is the sam ive 
as our OFFIC TAL RADIO 
SERVICE MANUAL. It will 
e 9x12 ine and i 
contain at least 4100 paves 
oose-leaf, bound in leat 
gold-stamped cover 
it is a gold mine 
information on the entire art 
of refrigeration. 
Here are the chapter 
Preface; Introduct 
ory of Refrigeration; 
damentals of Refricerati fair 
iption of All Known Types 
: ; “? ration; Service Tools dou 
a Aras and Shop Equipment; Trouble ; 
Shooting; Motors; Unit Parts, Valves and Automatic Equipment: Manufac- ou 
turers, Makes and Specifications of Units; Manufacturers of Cabine the 
Every pave is profusely illustrated; every refrigerator part is explained: dia- . 
GERNSBACK PUBLICATIONS, Inc. frams are furnished of every known machine; special care is given to t! cash 
‘ ¢ ie s - : rn ‘ 
96-98 Park Place, New York, N. r given to the servicing end, of course; all the tools needed are 


COT 


illustrati.d and their use explained; there are trouble shooting charts, and other service data. T 

This by no means exhausts the contents of the book, and it would take much more space to give you all of the detail it] 
Last year, when we brought out the OFFICIAL RADIO SERVICE MANU AL, we made a special pre-publication offer eith 
> a which actually saved them thousands of dollars. We are now giving you the same chance again for a very spe 
SDort time. 


As per your special pre-publication offer, I enclose | 

herewith my remittance for $3.50 (check or money 

order preferred) for which you are to send to me, 1 

Postage prepaid. one copy of the OFFICIAL REFRIG- | i 

—— “we ¥ — vey AL as soon as it comes 1 SPECIAL PRE-PUBL CATIO vid 

off the press. understand that the price upon pub- - l 1ON OFFER ol 

lication will be $5.00 per copy and this special offer ae 

will be void. I The regular price of the OFFICIAL REFRIGERATION SERVICE MANUAL is $5.00 after it 1s published. To you i 
| book will be sold at $3.50 prepaid if you send in your order at once before the publication of the book. Please use 
i coupon. The whole book is now ready for the printers an? we are putting on the last finishing touches. It will be 

Some printer’s hands in a few weeks. Once the OFFICIAL REFRIGERATION SERVICE MANUAL is issued, you k 
l experience that we cannot allow any price reduction and, the instant the book comes off the press, the price will be 
1 


asin GERNSBACK PUBLICATIONS, Inc. 


City 


State 2ss.. 


96-98 Park Place New York, N. Y 
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Fig. 1 
The south half of a typical floor of the Hotel 
Vew Yorker, showing radio distributing system. 


wo stations broadcasting such events, if we 
issume that the entire house will listen on 
‘ither of these two channels, our average 
naximum should be 1250 listeners on each 
‘hannel. 

Now, if provision is made for additional 
yower output for such occasions, it should 
ve possible to reduce the size of the regular 
unplifier. Therefore let us take as an aver- 
working value a number somewhere 
vetween our assumed minimum and maxi- 
num values; 800 is an excellent figure 
which should fit the final solution. Having 
lecided on 800 as our average number of 
speakers, we must next realize that our 
speaker impedance must be fairly high in 
der to have negligible effect when a group 
s thrown on or off the line. The actual 
lesign of such a loud speaker is beyond the 
scope of this article; but an impedance of 
1000 ohms is satisfactory. 


ge 


Distributing the Load 

Now if we put 800 speakers all in parallel, 
ind each speaker’s impedance is 1000 ohms, 
then our total impedance is 1.25 ohms (1000 
livided by 800). 

An output transformer with a secondary 
of 1.25 ohms would have to be built with a 
fairly heavy wire. If, however, we could 
double the total output impedance not only 
could we decrease the size of the wire but 
the impedance value itself would be much 
easier to match in the transformer. 

To double the output impedance we must 
either cut our total average number of 
speakers down to 400 or increase the indi- 
vidual speaker’s impedance from 1000 
ohms to 2000 ohms. Either way will accom- 
plish our purpose, but the most logical and 
hest method however would be the former. 
That is, we build two amplifiers, each of 
which would supply 400 speakers; then, by 
connecting the inputs together, it is possible 


to supply the load with the same input. 


This is the method used here. 
Our total output impedance should now 
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be that of 400 speakers in parallel, or 2.5 
ohms; which is just twice the value with 
800 speakers. So that we have broken our 
output into two equal branches, each having 
an impedance of 2.5 ohms. Let us now 
suppose that our line is fully loaded, or 
that 400 speakers are in use; and that, sud- 
denly, 100 speakers are thrown off the line, 
leaving the remaining 300 still connected. 
Our impedance variation will be from 2.5 
to 3.33 ohms, which is negligible in effect. 
The loud-speaker load in the hotel can be 
compared to that of an ordinary electric 
lighting system, where the actual load is 
fairly constant except during peak hours. 
This is due to the fact that, as one load 
speaker is thrown on another is thrown off. 

The frequency response of the installation 
is excellent; the most important reason for 
this is that with line impedance of such a 
low value, the impedance variation with 
frequency change is very low. This results 
in a uniform distribution with surprisingly 
good reception. Also the fact, that almost 
the entire load may be thrown on or off the 
line with little if any effect on the recep- 
tion, helps the response-characteristic to 
“keep its figure”. 

Tests made on the type of loud speaker 
used here indicate that 50 milliwatts is 
ample power for the average hotel room. 


Therefore, since our unit amplifier must 
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Fig. 2 
The risers to different floors branch off 
the shaft as 


from 
shown, 


supply 400 speakers, each must have a power 
of twenty watts. Since there are four 
channels, and as each channel requires two 
20-watt amplifiers, a total of eight are 
used to supply the entire load. 

(To be continued) 


Double Turntable 


(Continued from page 733) 
are shown diagrammatically in Fig. 2. The 
narrow roller (1) which rides over the 
surface of the film (3) is partly visible 
behind the large slotted roller, (2). The 
former roller is held in contact with the 


film by means of the spiral spring (5) visible 
in the film switch assembly. This spring 
pushes the narrow roller into the slotted 
leader, thus allowing the contacts of the 
film switch to come together. 

Fig. 3 shows the electrical connections 
of the film switch, relay, and clutch magnet. 
Since the current necessary for the opera- 
tion of the magnet is too great to be handled 
by the delicate contacts in the film switch, 
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| mand for repair of old receivers! 


PRODUCTS 


Make | 
Depression 
Pay? 


Take advantage of the present de- 





Build strongly for the future, and in- 
crease your business by giving GUAR- 
ANTEED REPAIRS. 

You can do this safely by using 
Radio’s Finest Parts— 


POLYMET 





Standard of the Industry 
FOR FILTER BLOCK REPAIRS | 





: 


THE POLYMET KIT of 25 UN- 
CASED CONDENSER SECTIONS 
illustrated below—is the most useful 
Kit ever assembled for service work. 
Many capacities and sizes, all in strict 
accordance with R.M.A. ratings. 

Mail the Coupon for special low-price 
| introductory offer. It will also bring 


you the new 1931 Polymet Parts Cata- 
log, containing many service helps. 





| POLYMET MFG. CORP. 
829 East 134th St. 
| New York City. 


} 
| 
Send me your sensationally low-priced in 
| troductory offer on the Polymet Condenser | 
Repair Kit. Also include the 1931 
Polymet Radio Parts Catalog, without 
charge. 


new 


Name 
Address 
City 
State 


Mark Proper Square 
(] JOBBER C) DEALER 


CJ service MAN [] cusTOM sET BUILDER 


| AUTO RADIO 


OR Distance }/ 
\aoeeyse 



















a poet tube. ‘Easy 
to install, Will fit any car. 
Single dial control. We 
guarantee that this set 
will pull in gations within a Tadius 
of 1,000 miles and that it will de- 
liver the volume and tone qualities of 
an electric set, or your aoe refunded. 
PRICE OF SET ONLY $20. 

Price Complete, bw al tubes, batteries, dy 
namic speaker and suppressors, all ready to install 

and use, on 0. Send $5.00 deposit with order, 
balance C.O.D. On_foreign orders remittance in 
full required. ORDER TODAY. 

AS. HOODWIN Co. 

4240 Lincoln Avenue, Dept. F.150 Chicago, Ilinols 
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Three Months Guaranteed 


‘RED SEAL”’ TUBES 








Sold on a 3 Months’ Free Replacement Guarantee. All tubes are carefully Receiver 


and Meter-Tested before shipment and carefully packed in uniform “RED SEAL” 





boxes. Do not confuse these HIGH QUALITY tubes with any other “low priced” | 
tubes. Invoices Stamped with expiration date of Guarantee. 
WD11 _ $ .65 | 199X .? 3) os | lle 
_,. me) |< SaaS ae 60 | 222 

BSG cnn | eee . |). 2. - 

 sataisaans ae 224 SS = Ene 

ee ae on ae 245 enka 35 | 171AC é 

, eS |: a 35 | BH type —. 1.35 


Terms to rated accounts, otherwise 20% with order; balance C.O.D. 
5% discount for full remittance. Write for quantity discounts. 
24-hour service. 


RED SEAL TUBE COMPANY, Inc. 


58 West 21st St. New York, N. Y. 























RADIO MAP 
OF NORTH AMERICA 


Showing all Countries, States and Provinces and all Cities having a 
broadcasting station 


Printed on good paper, 22 x 22, with cover 


Simple method of measuring distances 
Time zones accurately shown 


Contains complete list of broadcasting stations arranged geographically, with power, 
call letters, frequencies and key for instant location on map 


Price only 25 cents 


Every radio listener should have one 





RADEX — The Radio Fan’s Own Magazine 


Contains the most complete, accurate, up-to-date list of broadcasting stations 
published. 

Cross-indexed by dial number, frequencies, wave-lengths, call letters and coun- 

tries, states and Cities. 

So arranged that merely entering dial numbers calibrates any set dials even 
for stations never before received. 

“What's on the Air Tonight?” and “What’s Wrong With My Set?” are two 
regular and interesting features. 


25c. per copy, $1.75 per year 
THE RADEX PRESS - =- 











1313 Sixth Street, Cleveland, Ohio 











PATENTS — TRADE MARKS 


All cases submitted given personal attention by | 
members of the firm. Information and booklet free. 


Patent Office and Federal Court Practice 
Lancaster, Allwine & Rommel 
Patent Law Offices 
475 OURAY BLDG., WASHINGTON, D. C. 


N Page 754 you will find an interest- 
ing announcement on the Supple- 
ments to OFFICIAL RADIO SERVICE 
MANUAL. 


to read full particulars about this message. 


It takes but a few minutes 























Bronze Dial Cable 


Keep a supply on hand—save time and money. 
Special low prices for Service Men and Dealers. 
50-ft. coil, 7e. foot 100-ft. coil, 5e. foot 


RADIO DIAL CABLES 


AJESTIC — BOSCH — R.C.A. 
5 for sion $2.00 doz. Dial Cable Wire, 4e. ft. 
Special Quantity Prices. 
Full remittance must accompany all orders 
under $10.00 


BELL RADIO CO. 
1039 INTERVALE AVE. BRONX, N. Y. 





250-ft. coil, 4c. foot 500-ft. coil, 3e. foot 
Standard size used by leading manufacturers of radio 
sets having drum type dials. Mailed C.0.D. Address 


MULLINS DIAL CABLE 
134 So. Mason Ave. 


Chicago, tl. 
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a relay is provided and connected as shown 
in the diagram. 

Fig. 1 shows the slotted leader. The slot 
is a quarter of an inch wide and extends 
along the center of the film for a distance 
equal to four picture frames. The total 
length of the leader is equivalent to twenty- 
two picture frames, or a little over sixteen 
inches. One end of the leader is cemented 
to the end of the first 1,000-foot length of 
film, and the opposite end is cemented to 
the beginning of the second reel—exactly 
ten picture frames ahead of the “start 
frame.” Successive leaders are cemented be- 
tween reels in the same manner as described 
above. 


















ROLLER 


RELAY = q 



































SHAFT To PLUNGER 
TURNTABLE NO? D) TABLE Nez 
a ae 
sHart To 4 - 
PROJECTOR 
GEAR BOX GEARS 
Fig. 3 


The slot in the film serves as a switch to oper- 
ate the relays shown, which change over discs 


The double turntable is economical in first 
cost and is readily attachable to any 
standard-make projector (using any size 
of film from 16 to 32 mm.). By its use, the 
purchasing of an additional projector and 
associated sound reproduction attachments 
are rendered unnecessary, since the results 
obtained will be more than satisfactory for 
all small installations. The double unit may 
be used in connection with a sound-on-filin 
attachment, if this added feature is desired. 


SEVEN-METER TELEPHONY 

HE radio-telephone apparatus to be 

used in the new ultra-short-wave system, 
linking the Hawaiian Islands, represents the 
highest-frequency equipment yet utilized out- 
side of the laboratory; and special construc- 
tion is necessitated by tropical climates. 
Eight stations, on the island of Oahu (the 
“central”), Hawaii, Maui and Kauai, serve 
as links in the wire system of Hawaii, which 
also has a radiophone connection to the Bell 
System lines on the continent. They will 
operate between 7 and 8 meters (43 to 37.5 
million cycles) and, because of the peculiar 
phenomena of extremely short waves which 
travel only in a horizontal plane, it will be 
necessary to erect the apparatus on_ the 
summits of extinct volcanoes in order to se- 
cure sufficient elevation to overcome the 
earth’s curvature. 

The transmitting and receiving apparatus 
are enclosed in specially-insulated cases to 
protect the mechanism from tropical insects. 
moisture and volcanic gases. Most of tl 
metal parts are of brass to prevent rusting. 
and the condensers are made of a specia! 
alloy with a zero temperature-coefficient, so 
that varying temperatures will not affect the 
delicate tuning adjustments. 
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Craftsmen’s Letters 


(Continued from page 739) 


completely through it, and cementing a 14- 
inch bakelite or hard-rubber rod of the de- 
sired length half-way through the knob (as 


at 


The condensers, of course, are 


B.) 


mounted to suit the experimenter. 


Editor, 


Raureu C. Jackson, 
91 Alba Street, Portland, Me. 


COPPER-PLATED GROUNDS 


Rapio-Crarr: 
I have not seen the use of proper aerials 


emphasized sufficiently; in the mad scramble 


of 


pe 


pe 


“nsive 


companies outdoing each other in high- 
»wered sets with more tubes and more ex- 
cabinets, the essential value of 


aerials and grounds seems to be overlooked. 
(We are under the impression that in the 
pages of Ravro-Crart, at least, a good deal 
of space has been given regularly to this 
sub ject—Editor. ) 


ae 


Each set requires its own particular 


rial. R.C.A. superheterodynes and others 


of that type take a 50-foot lead-covered 


ae 


rial, with the lead covering grounded two 


or three times on separate grounds. Also a 
copper-and-vitriol ground is essential. (Two 
pounds of junk copper buried three feet in 
the ground, with half a pound of blue vitriol 
[copper sulphate] on them, and wet every 
two or three days) to obtain distance and 
















remove static. 

| INSULATOR 50 FT. AERIAL wige INSULATORS 

| " A\ \\ 

| WIRES A } 

| CONNECTED AT ON! af 

| POINT ONLY af 
GROUND | GROUND 

(WATER PIPE, WIRE “ 
GAS PIPE, = 

OR RADIATO! RADIO 32 ™~,00025-MmMF 

SET FIXED COND 

















Mr. Bickford’s fan aerial affords a good deal 
of pickup, as may be seen. In some locations, 
perhaps too much. 


A 12-inch cylinder of 22 gauge copper 
answers for a Majestic, removing static 
100% in connection with a copper-and- 


vitriol ground. Also, a seven foot by eight 
inch copper screen answers for a Grebe and 
others of that type. 


pipe 


For midget sets, a fan aerial with water 
ground makes perfect reception. 


Spread out a number of aerial wires from 
five to ten feet, and slope them downward. 


T 


cipal stations, for local reception. 


hey should be pointed toward the prin- 
We got 


Cincinnati on a Jackson-Bell here with this 
hookup, with volume and tone to equal a 


V 


ictor, or any other high-powered set. 
Philcos act better with a 100-foot straight 


aerial, grounded on a water pipe at the 
far end. 


These hookups eliminate | static, power 


line and transformer interference 100%. 


Frep L. Bickrorp, 
109 North Hope St., Los Angeles, Calif. 


(While we cannot guarantee that Mr. 


Bickford’s prescription will cure all static 
troubles, or bring in distance for other 


re 


‘aders, we reprint his interesting experi- 


ences. While every set of one model is as 
near like another as the manufacturer can 


make 


it, no two locations in the United 


States are exactly alike for reception; and 
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Endorsed by the 
Radio Service Managers’ 
Association of New York City 








If you 
additional data you 


may 
answered free. 


require. If 


ALL valuable data. We want you to 
months compiling this book. 


COMPLETE 
address field. 


The book is divided into eleven 
Section 
Section 
Section 
Section 
Section 


Vacuum Tube Data and Tables 


cle Coto 


—Wiring diagrams of public 

famous manufacturers. 
Section 6 
Section 7.- 
Section 8.—Wiring diagrams of ALL popular kit 
Section 9.—Wiring diagrams of the popular Set 
Section 10.—Wiring diagrams of midget receivers. 
Section 11.—Peculiarities in radio receivers, a 
separately and with you 
literature It 
the receiver. Every commercial 
is mentioned in this section 


other 


carry 


No matter what books you 


BEFORE appeared elsewhere. .. . 
from any other source... . 


the entire cost of this book. ... 


IT 

YOU WILL BE MORE THAN 
We are in a position to supply 

for service men. Write to us. 


1440 Broadway - - 


3 have any special problems John F 
fF you 


For the first time since the existence of the radio service 
understand 
In it you will find the WHOLE line of 
by the popular American and Canadian receiver manufacturers. 

COMPREHENSIVE—UP-TO-DATE—it covers the 


Wiring diagrams of ALL popular commercial receivers 
address and power 


receivers, 
Analyzers, old and new 


section 
This 

will tell you of any 
receiver in the 1931 


may 
SHOOTER’S MANUAL because it includes many diagrams and details which have NEVER 
This book contains many diagrams which are not 
Remember that one diagram with color code 
time and enable you to complete a successful repair in such fashion that it will repay you for 
Hot off the press! cals 


PLEASED. 
individual diagrams of 


RADIO TREATISE CoO., 








VOLUME CONTROL 
GUIDE 


By Engineering Staff of 





Oe iy rr 


- 
FREE to all those who write and 
this magazine. 


Here is a real help for Service Men, Dealers and 
Experimenters. Sent without any charge or obligation. 
CLABOSTAT’S many years’ experience manufacturing 
Volume Controls and other variable resistors has made 
it possible for us to compile this very useful and 
instructive piece of literature which should be handy 
to all those who work on radio and sound equipment 
Write today. Ke sure to mention this publication. 


CLAROSTAT MFG. CO., Inc. 
285 North 6th St. Brooklyn, N. Y. 


mention 











Now Ready 


The NEW 1931 
TROUBLE SHOOTER’S 
MANUAL 
by 
John F. Rider 


Complete with the FREE Question 
and Answer service. 


This volume is the most extraordinary book 
ever prepared for the radio service man! It 
represents the data compiled during the past 


11 years and nothing ever published for use 
by the Radio Service Man is as complete and 
as comprehensive as this work by John F. Rider, 
More than 950 pages! 
More than 1500 diagrams! 


Whatever your problems in connection with 


radio service work, the 1931 Trouble Shooter's 
Manual will supply you with the vital data con 
cerning the circuit, the socket layout, the set 


data, the color code, the in 
enclosed chassis 
radio receiver. 


analyzer voltage 
ternal connections of 
structure, peculiarities in the 

Rider will be glad to 
purchase the manual your 


units, 
furnish you whatever 
questions will be 


industry, ONE book 
John F. Rider spent 
receivers 


contains 
(19) 


manutactured 


that 


nineteen 


entire radio and public 


(11) sections. 
A modern Kadio Service and Trouble Shooting Course 
—An explanation of the principles and application of Set Analyzer 


manufactured 
amplifiers, 


1920 
products of the most 


since 
inclusive of the 


Wiring diagrams of ALL popular eliminators and power packs 
Wiring diagrams of ALL popular short wave 


receivers and adaptors 
old and new 


which you can remove from the book, bind 
section is a distinct innovation in radio service 
special features which you must know of when testing 


Trouble Shooter's Manual by Rider 


have, YOU NEED THE 1931 TROUBLE 


available 


may save you enough 


The free question and answer service personally conducted by John F. Rider will be worth 
a lot of money to you. ... It is FREE with the 1931 Trouble Shooter's Manual... . 

The book is loose leaf, beautifully bound. The pages are 8% x 11 inches. The drawings 
are large and easy to read. ALL of the vital data is shown upon the same page Electrical 
constants are furnished... No expense was spared to compile this book IT WEIGHS 
6 POUNDS. ... Every man who is doing service work should have this book! 

SOLD WITH A MONEY BACK GUARANTEE, IF YOU DON’T LIKE IT, SEND 
T BACK AND YOUR MONEY WILL BE REFUNDED. WE ARE CERTAIN THA’ 


receivers and to answer questions 


PRICE $5.00 Postpaid. We will send the book C.O.D. 


INC. 
New York City 







or the 
RADIO MAN 


ELECTRAD Resistors, Voltage Con- 
trols, Amplifiers and Sound Systems 

are used and praised by 
throughout the world. The products of long 
} experience—highly perfected and moderately 
Priced, 

Write Dept. RC-6 for Complete 
New 36-page Catalog. 


175 Varick 8t.. New York, ba fe s] 
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A REFERENCE VOLUME OF 
CO-ORDINATED RADIO KNOWLEDGE 
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Frees. 


352 Pages 





Weight, 3 Ibs. 





9 in. wide by 
12 in. high 


A SYMPOSIUM OF 


INFORMATION TOPICALLY 
ARRANGED IN ALPHABETICAL ORDER 


This book is not a dictionary, but a true Radio 
Encyclopedia, covering Radio from A to Z. It is 
the first standard work ever published in America 
classifying alphabetically the countless words used 
in this highly specialized science of Radio. The En- 
cyclopedia was first issued in 1927. The volume 
offered now is the SECOND EDITION, greatly 


enlarged and improved and brought up-to-date. 
Every page is replete with illustrations; a vast 
number of tables and charts have been added. In 








many instances, the definitions have been rewritten | 


to conform to new developments and new material 
has been added which makes the book twice the 
size of the first edition. 


RADIO IN ALL ITS BRANCHES, EXPLAINED 
DESCRIBED and ILLUSTRATED 


The Encyclopedia contains definitions of every 
word and phrase used in the entire Radio art— 
every circuit, part and apparatus, formula, abbrevia- 
tion, outfit, accessory, etc., is thoroughly explained. 
The entire book is written in everyday English, 
easily understood by anyone. 


The Radio Encyclopedia is published in one vol- 
ume of 352 pages, bound in flexible red morocco 
keratol, size 9 x 12 inches and gold-stamped cover. 
Heavy ledger stock is used and the loose-leaf con- 
struction enables new material to be added. 





S. GERNSBACK CORPORATION 
98 Park Place, New York, N. Y. 

Kindly send me one copy of the Second Edition of S 
eyelepedia I enclose herewith $3.98 for which you are 
postpaid (Foreign and Canada add 35. extra.) If the 
up to my expectations, or is not as 
money refunded in full 


Gernsback’s 
to send me the book 
book does not come 
represented, [I can return it 


$3.98 
Postage Prepaid 


Radio En 
(Canada and foreign 
add 35c. postage ) 


M AIL COUPON 


and have my 
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one man’s perfect aerial is another's total 
failure. ‘The idea of the blue vitriol, ete., 
is to impregnate a naturally dry and non- 
conducting ground. As a matter of fact, 
probably the only true “ground” is the 
Pacific ocean; and most “grounds” are really 
only counterpoises. A soluble substance, like 
copper sulphate, will remain in the neighbo: 
hood of the “ground” only when there is 
“hard pan” under it; and it is probabk 
that driving a standard ground pipe through 
this would produce a like effect.—Lditor.) 


} 


New Radio Devices 


(Continued from page 731) 


6.3-volt filament were discussed last month: 
while the power-pentode (as distinguished 
from the “R.F. pentode,”’—see the April, 
1930, issue) was considered in an article 
which appeared in the May, 1930, issue. 

Tubes of similar characteristics are avuail- 
able in the Cunningham line, and bear thy 
following numbers, which are equivalent to 
the above RCA types having similar num 
erals for the last two digits: C-335; C336: 
C-337, C-338; C-347. 

For convenience in referring to the avail 
able characteristics of these new tubes, the 
tabulation appearing on page 759 has been 
prepared. 


A GERMAN RECEIVING CIRCUIT 

UROPEAN sets for the popular trad 

have never been designed with the em 
phasis upon selectivity which has 
predominant in American set manufactur 
It is interesting, therefore, to note the em- 
phasis laid upon the selectivity of a ne\ 
German electric receiver, the input circuit 
of which is shown here. The 
ance [.1 is a flat-coil variometer, coupled 
mechanically between the shafts of the two 
tuning condensers C2 and C3; the aerial is 
connected to ground (through C1) and to 
the grid circuit by the differential condenser 
C, which has two 


heen 


variable induct 


stators in the 


Siitnie 
plane, and a rotor. Regeneration is con 
trolled through C5. The tuning system is 
so designed that inductance and capacit) 


increase together, giving constant imped 
ance, whatever the frequency, from 200 to 
2000 meters (the European broadcast range 

covered on one large semi-circular scale) 
The differential condenser not only adapts 
the tuning circuit to the characteristics of 
the aerial, but serves to some extent as a 
volume control. The A.F. stages are stand 
ard. The D.C. model of this set, it is stated, 
has the voltage divider outside the metal 


cabinet, at the rear! 
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tune the acrial for sensitivity, and 
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cycles. 
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Type Filament Plate Screen-Grid | C.-G. | Plate Mutual Power Anpl. Load 
of | Poten. Curr. | Poten. Curr. | Poten. Curr. Bias | Resist. | Conduct. | Gutput Pactor Resist, ! 
stube | Volts Amps. | Volts Mill. | volts mill. |volte| ohms | whos. | wwatts| “wu” | fonns 
'35 | 2.5 1.75 180 9.0 75 3.0 1.5 | 200,000 | « 1,100 300 
36] 6.5 0.30 | 135 3.6 75 1.2 1.5 | 250,000 [* 1,100 275 
'37 6.3 0.30 135 4.5 9.0 10,000 900 75 9 12.500 
368} 6.3 0.350 135 8.0 135. 2.5 13.5 | 110,000 900 375 100 15,000 
471 2.5 1.50 250 32.0 250 7.5 16.5 | 38,000 2,800 1 2,500 100 7,000 ' 
30} 2.0 0.06 90 1.8 4.5] 13,000 700 ié6 93 | 15,000 
31] 2.0 0.13 135 6.8 22.5 4,950 760 160 38 9,000 
32] 2.0 0.06 | 135 1.4 67.5 20.5 3.0 |1,15Q,000 505 ; 580 
eMeximum value. Screen-Crid curreft should not exceed one-third plate ourrent tapproximate. 





Announced average characteristics of new tubes, together with revised figures for the two-volt 


types. 


The °35, it is learned at the last minute, may be used more cfiectually with 3, 90 and 250 


volts on the control-grid, screen and plate respectively. A new 2-volt battery pentode, to be known as the 
233, will draw 0.26-amp.; with a plate current of 14 ma. and screen current of 3 ma., at 135 volts on 


each and —13.5 on the grid. 


The output is rated at 650 milliwatts. 


New Midget Superhets 


(Continued from page 731) 


The two band-selector condensers Cl and 
C2 are nearest the tuning dial. 

The output of the oscillator V2 is induc- 
tively coupled to L2 in the band-selector. 
Note that the variable volume-control re- 
sistor R13 (10,000 ohms) is connected be- 
tween two resistors, R3 and R4; it varies 
the negative bias on the control-grid of the 
2nd L.F. tube, V3. The resistor R3 between 
R13 and the chassis has a value of 200 
ohms; and R4, between R13 and the “B+” 
68-volt connection, is of 25,000 ohms. A 
variable resistor R14 and condenser C10 
constitute a variable tone control in the 
detector plate circuit. Electrolytic conden- 
sers of 8-mf. furnish exceptionally good 
filter action in the power pack. 

In addition to the special circuit-balancing 
condensers C3A, C4, C5 (the theory and 
use of which have been described in connec- 
tion with superheterodyne receivers of other 
makes mentioned in past issues of Rapto- 
Crarr), there is a particularly noteworthy 
arrangement of the entire tuned circuit of 
the oscillator, V2. It will be noted that the 
tuned inductance SH-SL is grounded at one 


end and “floats” at the other. This arrange- 
ment secures a permanency in the frequency 
of the oscillator output which was not 
obtainable in earlier forms of oscillator 
design; since the resonant circuit is now 
independent of variations in the constants 
of the vacuum tube and its associated cur- 
rent supply. 

The following S.M. units are used in the 
Models, “37,” “38,” and “39;” LI, “Type 
161” R.F. coil; L2, “Type 160” R.F. coil; 
L3, ‘Type 163’ oscillator coil; T1, “Type 
A-270” A.F. transformer; PT, “Type 360” 
power transformer. 

The operating voltages are as follows: 
filament potentials, V1 to V5, 2.2 volts; V6, 
Vi, 2.25 volts; V8, 5.1 volts; plate poten- 
tials, V1, V3, V4, V5, 200 volts; V2, 68 
volts; V6, V7, 245 volts; V8 (filament to 
ground), 400 volts; screen-grid potentials, 
V1, V3, V4, 68 volts; control-grid poten- 
tials, V6, V7, 46 volts; cathode potentials, 
V1, 6 volts; V2, 5 volts; V3, 1.6 volts; V4, 
2.3 volts; V5, 20 volts; normal plate cur- 
rents, V1, 3.2 ma.; V2, 5 ma. V3, 5.7 ma.; 
V4, 5.6 ma.; V5, 0.8 ma.; V6, V7, 28 ma. 
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Fig. 2 


The new “37, 38 and 39” Silver-Marshall super circuit, for midact chasses. 


Resistances (ohms): 


Rl, 750; R3, 200; R5, R6, R7, 10,000; R8, 400; R9, R11, 100; R10, 1,000; R12, 4,000; 


R13, 10,000; R14, 500,000. 
(mf.) C6, C7, C11, C13, 0.1; 
(electrolytic). 


Capacities (mmf.): C1, C2, C3, 425 max.; C4, 250-600: C5, 750: 
C8, C12, C14, 


R2 and R4 are 25,000-ohm resistors of one-watt rating. 


1.0; C9; .001; C10, C15, 0.25; C16, C17, 8 
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Official [$3.50 fist] 


Radio Service Manual 


FREE 


and Complete Directory of 
all Commercial Wiring Dia- 
grams (352 pages—9 by 12”) 


To Dealers and Servicemen 
with our special introductory deal on 





RESISTORS 
Using New “K” Filament 
{ 2, 3 and 5 Watts, 


lo, 1, 
Cartridge and Pigtail Types 








See complete details of 
Manual on page 748 
WRITE TODAY FOR DETAILS OF 
THIS UNUSUAL LIMITED OFFER 


LYNCH MFG. CO., INC. 
1775 Broadway Dept. C New York, N. Y. 
























rRadio 
Reception 


AMPERITE corrects 
line voltage  varia- 


tions that spoil radio. 


Write Dept. Protects tubes and power equip- 

RC-6 iving 

pth 4 w pees | ment. Improves tone. Reduces 

model num- noise. Install it in any electric 

ber of your : . P . 

set tadio in five minutes without 
chassis changes. A type for 


every set, including midgets. 
$3 at your dealer. 





Stiidy RADIO wz 


CANADA 


CANADA'S PIONEER COLLEGE, endorsed 
by leading radio manufacturers, offers DAY, 
EVENING, HOME STUDY and SPECIAL 
TRADE COURSES with free scholarships 
and trip to Toronto (all expenses paid). 
Write for booklet to Principal. 


RADIO COLLEGE OF CANADA 
Limited 
310 Yonge Street - ° e 


ALUMINUM BOX SHIELDS 
Genuine “ALCOA” stock, silverdip finish, 
5x9 x 6, $1.89—14 x 6 x 6, $3.85, 10 x > 





Toronto 











6 x 7 Monitor size $3.25. 4 x 4 x 5 Coll 
Shield (like picture on right) $1.00 
Any Size to Order. 














Coll Shields, Coil Hole Covers, Shielded 

Wire. Pilot Coil forms 55c; Amperites 

for 2-volt tube 79c 
“BUDDY” TEST PROD 
Always sharp pointed, using 
phonograph needles, 4-ft. wires, 
spade or phone tips Colored 
nipples identify each lead, 
$1.50 pair. 
We specialize in radio parts 
exclusively—parts furnished for 
any kit in any magazine 

Please include Postage. 
E RADIO MAN 


BLAN, TH .. Ine. 
89 Cortiandt St. Dept. RC-631 New York, N. Y. 





New 


ELECTRIC. Cloeks 
at Lowest Wholesale Priees 


URPRISINGLY big discounts to dealers and service 

men on popular Electric Clocks———Telechron, Ham 
mond, ete. Our low prices help you to Introduce a house- 
hold utility of exceptional value and to make an extra 
profit from your sales. Write for our comolete list of 
Models and Special Discounts. FRANK UNDERWOOD, 
213 Washington Street, New York City. 
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FRE® 


World’s 
Smallest 
Speaker 


WITH ONE YEAR’S 
SUBSCRIPTION TO 
RADIO-CRAFT 


ERE is positively the smallest cone 
speaker on the market. This loud 


speaker is a marvel of performance, 
and despite its small size gives good volume. 
The speaker can be used for a variety of 
purposes, as follows: In the bedroom at 
night, local or powerful stations may be 
heard without disturbing the house, place it 
on your table or desk, or use it as an extra 
speaker connection, with extension to an- 
other. Ideal for hospital, sickroom or hotel; 
suitable for a gift to anyone. May also be 
used on porches, automobiles, etc.; practical 
for portable radios. 


Act Quickly — 


The opportunity to get this speaker as a 
premium will last but a short time. It is 
worth your while to mail the coupon below 
with your remittance immediately, so that 
your first copy of RADIO-CRAFT can be 
sent promptly, also your Midget Speaker. 
This offer is extended to old as well as new 
subscribers. 





Rush Coupon TODAY— 


RADIO-CRAFT RC-6 
96-98 Park Place, New York, N. Y. 





I enclose herewith $2.50 for One Year's subscription to 
RADIO-CRAFT. You are to send me also, absolutely 
FREE a Midget Cone Speaker. 


( ) Check here if you are a new subscriber. 
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RCA VICTOR MIDGET SUPER 


ITH the “Superette” model midget 

superheterodyne receiver, the RCA 
Victor Company makes its advent into the 
field of small radio sets. This compact in- 
strument, shown in Fig. G, uses eight tubes, 
including two of the new “variable mu” 
type. 

As stated in the April, 1931, issue of 
Rapio-Crarr, the variable-mu tube reduces 
“cross-talk,” that species of interference 
which results when a powerful broadcast 
station is in operation in the vicinity of a 
radio set tuned to another station. 

Tone control, push-pull type °45 power 
tubes, an 8-inch dynamic reproducer, and 
« particularly efficient form of volume con- 
trol are found in this receiver; this control 
is so designed that it obviates the need for 
the “local-distance” switch required on sets 
of earlier design. 

Selectivity and sensitivity are exception- 
ally good; being due, in part, to the use of 
the superheterodyne circuit. Particular at- 
tention has been given to the cabinet’s de- 
sign, in order to obtain good audio repro- 
duction. 

The tubes line up as follows: first detec- 
tor, iype °24; oscillator, type °27; inter- 
mediate-frequency amplifier (two of the new 
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Fig. G 
The new RCA Victor midget super employs 
variable mu 1.F. amplificrs, obviating the need 
of “local-distance” switching. 


variable-mu tubes), type °35; second de- 
tector, type ’27; two push-pull power 
amplifier tubes, type 45. A type ’80 rectifier 
is used. 


The Ohm Family, R, X and Z 


(Continued from page 740) 


us, the induced E.M.F. or voltage acts in 
such a way as to oppose the change which 
is taking place. Mark the fact that the 
direction of the current’s flow (whether 
positive or negative) or its magnitude have 
nothing whatever to do with this—it is the 
rate of change in which we are interested. 

Look again at the curve in Fig. 1C, and 
you will see that the current’s magnitude 
is continuously changing, except at the in- 
stant in each half-cycle when the maximum 
positive or negative value is reached. 

Since the inductive effect is at maximum 
when the “rate of change” is greatest, we 
may assume that the opposing E.M.F., 
due to the inductance of the circuit, is at 
its peak when the current wave is passing 
through its zero value; and we can plot a 
curve to this effect as in Fig. 3. The “peak” 
value of the current is as shown by the 
curve, white the R.M.S. (root-mean-square) 
or effective value is but .707 of the maxi- 
mum (ordinary A.C. meters read R.M.S. 
values. ) 

At any instant the slope of the current 
curve gives the rate at which the current 
is changing; and it can be seen that the 
slope is steepest at the points where the 
current crosses the zero line. We may plot 
the dotted “sinusoidal” line shown in the 
Fig. 3 as representing an arbitrary relation 
between the current and the “back” or 
“counter” E.M.F. in an inductance coil of 
I. henries. 

Since the back E.M.F. is defined as being 
exerted in a direction opposing the current 
change, we also have shown the back E.M.F. 
as negative in value while the growth of 
current is in the positive direction. The 
curve of this induced voltage (the back 
E.M.F.) is seen from the figure to be just 


one quarter-cycle out of step with the cur- 
rent; and we say that it is out of phase 
by 90 degrees, and that the current “lags 
the voltage” or that the voltage “leads” by 
90 degrees. This brings us up to the problem 
of phase difference from which we will beat 
a hasty retreat for the moment. 

If the frequency in cycles is taken as 
f. the voltage induced by the changing 
current is equal to 6.2832 times f times the 
inductance in henries times the current in 
amperes: 


E= 217x£{xLxI 

This leads us back to Ohm’s Law for direct 
current; and we will find that, with the fre- 
quency set at a single value, the equations 
are parallel to those of Ohm’s law but 
with XI. (the inductive reactance—6.28 f 1.) 
taking the place of R; so that just as 
simply in the case of direct-current calcu- 
lations: 


F:IxXL; I=E/Xu;Xv-E/1 


(To be continued in July Rapvio-Crarr) 


FIFTEEN MILLION SETS 

HE total number of receivers in use in 

American homes on the first of this year 
is estimated at fifteen million, on the basis 
of a survey made by Radio Retailing. Of 
this number, nearly four million were sold 
during 1930; about 14% less than in 1929, 
although the average selling price of each 
set was $87 last year, as against $133 in 
1929. 

At this rate, there are still over ten mil- 
lion families to be supplied with radio, in 
addition to the market for extra sets in in- 
dividual homes, offices, etc. 
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“L-32” Ultradyne 


(Continued from page 737) 


short the antenna to the chassis; when the 
hiss still will be heard. Then by-pass to the 
chassis, with a 1.0 mf. fixed condenser, the 
plate of V1, when the hiss will stop. 

On the other hand, an antenna which is 
too long necessitates turning the volume 
control adjustment to a “retarded” setting 
which yet will not stop a certain amount 
of cross-talk and tone distortion. One solu- 
tion of this problem is to use a “variable- 
mu” tube. 


Using the Variable-Mu Tube 


Although it was stated in the preceding 
article that variable-mu tubes may be used 
in this receiver without making any circuit 
changes, a modification of the circuit which 
will result in somewhat better control of 
these tubes, is recommended by the writer. 
In Fig. 1, at A, is shown the volume-control 
potentiometer R27 and its position in the 
original circuit diagram (Fig. 1, page 667) ; 
and at B the rearrangement of the circuit 
for best operation of variable-mu_ tubes 
(Majestic ’51’s, RCA-Radiotron ’35’s, etc.) 
in place of regular screen-grid (type 24) 
tubes. 

For operation of the variable-mu’s, the 
3,000-ohm volume-control potentiometer R27 
is to be replaced with a 10,000-ohm potentio- 
meter. In addition, a fixed 3000-ohm resistor 
R is to be placed between the “high” side 
of this potentiometer and the positive 
potential lead. Note that the cathode’s 
variable positive bias (which is really the 
control-grid negative bias of the two LF. 
wnplifier tubes V3, V4) will have a higher 
maximum value, due to the fact that instead 
of their connecting to a 25-volt potential 
source, as at A, the 85-volt line is tapped, 
as at B. 


Condenser Backlash 


Some constructors have reported difficulty 
in tuning to shortwave stations; and, in still 
fewer instances, to long-wave broadcast 
stations. They find that it is necessary to 
wiggle the tuning knob right and left sev- 
eral times before stations can be heard at 
maximum volume. This is due to a certain 
amount of “backlash” in the main condenser 
shaft, and may be prevented by taking 
greater care in, setting up the variable 
condensers. 

After running the 14-in. steel rod (which 
is 10 in. long) through the tuning condens- 
ers, the condensers should be moved around 
until the rod slips easily through the shaft 
holes; and then the condenser mounting 
screws are tightened. Next, the condenser 
rotors should be adjusted at their bearings 
until they swing freely on the steel rod; not 
until then should the rotors be tightened 
to the steel shaft. 

The procedure then is to mount the con- 
densers so that the rod slides freely through 
condensers and tuning dial; tighten con- 
densers, then dial and, lastly, the rotors. 

Any further questions concerning the new 
“Model L-32” U Itradyne may be addressed 
to the attention of the writer (in care of 
Rapio-Crarr), who will be glad to give them 
his personal consideration. 
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Greatest Tube Sale of 1931 


The Largest Variety of Tubes in the World 


HIS SALE has been especially arranged for service men, dealers 

and radiotricians and a large supply of tubes are always on hand. 

These tubes are made by one of the largest Eastern tube manu- 
facturers and are sacrificed for ready cash. This is your opportunity 
to buy tubes at lowest prices. 

All tubes are guaranteed to be first-grade quality—comparable to 
the best obtainable on the market today. We will replace within 
five days any tube that has not given complete satisfaction. 

Such an amazing tube sale has never been conducted. 


Complete Stock Always Ready for 
Immediate Shipments. 


Order from this page and note the following terms: 

NO ORDERS ACCEPTED FOR LESS THAN $5.00. 

NO REPLACEMENTS AFTER FIVE (5) DAYS. 

IT IS NOT NECESSARY TO SEND THE FULL AMOUNT 
OF CASH WITH THE ORDER AS LONG AS YOUR ORDER 
IS ACCOMPANIED BY 20% OF THE VALUE. 

SHIPMENT WILL GO FORWARD TO YOU BY EXPRESS 
OR PARCEL POST C. O. D. 

ALL PRICES ARE F. O. B. NEWARK. 


Tubes Shipped mmenedingety 
















TYPE y 
UX-2 201 A—Amplifier or detector—standard for all purposes.......... _— - _ 
vd 5 —Used as amplifier tube tor A.(°. operation.............ccccccecccccccee J 30 
vy 7 —Used as detector amplifier for A.C. operation........................... 30 
UX-171A—Power output amplifier for A.C. or D.C operation, 4 Rs aca suncaes .30 
UX-171 —Same characteristics as the 171A on tungsten filament, % amp setenese .30 
UX-24 —Designed for impedance and resistance coupling......... eteeas 40 
UX-120 —Power amplifier used in last stage of audio frequency of bz atte ‘ry set using 

ar Mt. mebidasasednstuddscubhehébenaeecéce a oweesead .40 
UX-199 —Detector and amplifier tube, long prongs.. vabvoébtane .40 
UV-199 —Same characteristic as UX-199 only short prongs ° ‘ ‘ .40 
UV-199 —Standard base, same characteristic as UX-199 only 201A base.. .40 
UX-112 —Power amplifier tube, % OMpP......ccccccccccccccccccccucce .40 
UX-112A—Power amplifier tube for low current consumption, % amp..... . .40 
UX-200A—Detector tube recommended for weak signals and goml reception .40 
UY-224 —Screen grid, four element, used as frequency amplifier und linear power 

GUNNNEE. 6.06005 0600n6005ds5n0bnnenngedretzeccese<2 ‘ ; .40 
UX-245 —Power amplifier tube used in last audio stage—for low vl ite voltage 40 
201A—Quadrode 5-prong for special cirecuits.............. eit : 60 
200A—Special detector tube—a_ super-sensitive detector... sa8 a “60 
201A—Special radio frequency—a_ super-sensitive detector. PRES 60 
201A—Special audio frequency—a super-sensitive detector ae 60 
171 Special A.C. % amp. extra coated filament—good for ele cirk sets 60 
T-14 (201A High Mu) MD GUM. cs ccccccccncceccsevencvcesee sees .60 
Switch tube, 201A or 112 or 171 double life.....ccccccccccsccccccccccs oes 60 
Adapter tube 226, 227, 171A, to convert battery sets into A.C.............. .60 
MEME Slitbs6ebCORSte ENN sEehssRkEdEENOENS6RHESSORSC0606040044650060000000. a 60 
UX-230 —Detector—Amplifier for use with dry cells or storage battery. ' 60 
UX-231 —Power Amplifier—for dry cells or storage battery................. , .60 
UX-232 —Screen grid radio frequency — for dry cells or storage battery 60 
UX-210 —For power amplifier, high voltage. 2 85 
UX-250 —Power amplifier used in last stage a auc dio. fre quer ney . 85 
ee, GR CUE Fin50.5506 00s nsKiedasdicessncdecce ° 1.00 
Ballast tube type D. and M. to prevent tubes from blowing out a 1.00 
ei X- ay Sereen grid radio frequency amplifier................ ‘ 1.10 

"en tode ee ee 7 

ME: ithe trang GeC0b00bESCEN6 00 000R46ReREKEECEYS OOdCes R 4 
Te lion " television Ca rktbbekedddwsdnesceernevatediensnsseenntesessaé ° — 3.85 
Phastesisctsies G8, BOM. ccccccscccccscccccccccccescccsecccesvccvescessccocececece 3.85 


Rectifier and aenper aus 


125 Mil. rectifying tube (B.H. type) 
.6 Amp Trickle charger bulb......... 
2 Amp. old and new type charger bulbs (list $4.00), our price 
5 and 6 Amp. old type charger bulbs (list $8.00), our price.............. 8 
UX-280—Used as a full-wave rectifier tube for high emission. ... sr . 
UX-281—Characteristics similar to the 280 but used as half wave rectifier of high emission 
Rectifying Tube, especially designed for use with Freshman Master ‘‘B’’ Eliminators, UV brass base 





, limited quantit 30 


100 tubes and over 10% 
500 tubes and over 10% and 10% 


ARCO lai CONPANY 
soe Park Place - : Newark, N. J. 


Right Now!! 
Send fer Our 


NEWEST CATALOG 


Largest Assortment and Biggest Bargains in 


RADIO SETS AND PARTS 
All Merchandise at Wholesale! 


S. HAMMER RADIO COMPANY 
142 Liberty Street, N. Y. City Dept. R HItchock 4-1152 


Discounts : 
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CLASSIFIED ADVERTISEMENTS 


Advertisements in this section are inserted 
at the cost of ten cents per word for each 
insertion—name, initial and address each 
count as one word. Cash should accompany 
all classified siestilemmeats unless placed 
by a recognized advertising agency, No less 
than ten words are accepted. Advertising for 
the July issue should be received not later 
than May 7th. 











BUSINESS OPPORTUNITIES 
ARTIFICIAL MARBLE. Beautifully colored 


glossy tiles. No polishing, almost uncanny. Saws 
and planes, or hacksaw proof. Cheap fireproof, 
enamels wood. Cement composition, Make table- 
tops, floors, base, inkstands, mantelpieces, novel- 
ties, imitation lumber, garden furniture. Aston- 
ishing samples with particulars, 10c. John F. 
Naya 945 Grande Vista Drive, Los Angeles, 
Cali 














DETECTIVES 
DETECTIVES Earn Big Money. Excellent op 
tunity. Experience unnecessary. Particu roa 


Free. Write, George Wagner, 2190B Broadway, 
New York. 





FORMULAS 
MAKE AND SELL your own products. We will 


furnish you any formulas. /rite for our litera- 
ture. Chemical Institute, 19R Park Place, New 
York, N. Y. 








PERSONAL 


ESCAPE from your lonely existence! 
information free. Write 
Tiffin, Ohio, 





Valuable 
today! Box 128-M, 





RADIO 
RADIO DEALER in Jugo Slavia desires offers 
of Radio apparatus and wireless material. Urgent 
offers to “Radio’—Publicitas Ltd. Advertising 
Agency, Ilica 9, Zagreb, Jugo Slavia. 


SERVICE MEN, ATTENTION — Speakers _ re- 
wound, magnetized, repaired, $2.00 to $2.75. Com- 
plete Power Pack Service—Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
essumseed, Clark Brothers Radio Co., Albia, 
owa. 

















SALEMEN ‘WANTED , 
sc RE W-HOLDING SCREW DRIV E RS! Non- 


magnetic, Kemove, insert screws inaccessible 
places! ‘Factories, garages, electricians, carpen- 
ters, mechanics, auto, radio owners buy on sight! 
Free trial! Jiffy, 1808 Winthrop Bldg., Boston. 


‘SONG POEM WRITERS 


POEM or melody writers—offer bonafide 
proposition. Hibbeler, D153X, 2104 Keystone, 
Chicago. 


$5, 000 ¥ QO Witt BE PAID TO 
« wHoO 

PROVES Mat erHIS is 
not the actual photo of myself 
showing my superb physique 
and how the Ross System has 
increased my own height to 
6 ft. 3 3-4 inches. Hundreds 
of Testimonials. Clients up 
to 45 years old gain from 1 to 
6 inches in a few weeks! 


No Pectieneen te, Drugs—No Dieting. ROSS 
SYSTEM NEVER FAILS. Fee Ten Dollars Com- 
plete. Convincing Testimony and ~~ ye kL. 
he Atlantic. @. MALCOLM ‘Ross, Height“ Specit 

the antic. » Height’ ecialis 
Scarborough, England, (P. 0. Box 15). " . st 


H PAN 


7 Double the life of your 

coat and vest with correctly 
matched pants. 100,000 patterns. 
E very pair hand tailored to your Witt 
no ‘‘readymades.’” Our match sent FREE "tor 
rit guare 





SONG 









First in 1907 
First To-day 















SUPERIOR MATCH PA 
5 So. Dearborn Street, Dept. 581, Chicago 


T Write for Free Guide Book, 
DATEN eat +f , OBTAIN A 

and Record of 
Invention Blank. Send model 7 Tketeh and descrip- 
tion of your invention for our Free Opinion whether it 
comes within Patent Office Rules. ape and_ ELEC- 
TRIC! or C: meee, a Spec a a Prom Efficient Service. 

YME T OF FEES IN INSTALLMENTS 

victor J EVANS & CO. $23. 9th, Washington, D. C. 


No Wind SOMETHING DIFFERENT 
Blow A Mystery Cigar Lighter 


Out Make Big Money 


Showing this Scientific Marvel to Men. 

New Principle of Ignition. What Makes 

It Light? No Flint or Friction. All 

Guaranteed. Sample with Sales Plan. 25¢. 

Sample Gold, Siler or Chromium mee 
$1.00. Agents, Write for Proposition. 
ETHOD MFG. CO. 

Desk SF-6, New Method Bidg., Bradford, Pa, 
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Wheatstone Bridge 


(Continued from page 741) 


vary the resistance of R3 and R4& until the 
voltmeter v indicates a balance, by zero 
deflection. Now switch over again to the 
buzzer and phones, and vary the position of 
the sliding contact until a balance is ob- 
tained, as indicated by a minimum sound in 
the phones. Again switch back to battery 
and voltmeter, keeping the sliding contact ¢ 
fixed in the new position previously found; 
and very the resistors R3 and R4 until a 
balance is obtained. Alternate this way until 
a very sharp balance is obtained on both 
D.C. and A.C.—then note the values of m 
and n and apply the formula previously 
given. 
* xXx=Lx<m 
n 
It will be noted that the important adjust- 
ment of the sliding contact c¢ was not 
changed in balancing the resistances of R3 
and R4; since the important adjustment of 
the slider determines the inductance meas- 
urement. The above formula is absolutely 
correct and is based upon both types of 
balance thus obtained. 


Measurement of Capacity 

The Wheatstone slide-wire bridge may be 
used also to measure unknown capacities, 
there being required in this circuit but one 
known capacity. Fig. 3 illustrates the con- 
nections for this bridge; in which C is the 
known capacity and CX the unknown ¢a- 
pacity, while m and n are the lengths of 
the two arms of the slide-wire, which are 
adjusted for a balance by a minimum sound 
in the phones. 

It is evident that, with this arrangement, 
the resistance in one arm of the bridge is 
balanced against the impedance of the con- 
denser in the adjacent arm. (The impedance 
of a condenser is the resultant of resistance 
and reactance but, as the resistance is 
so very low, compared to the reactance, it 
can be disregarded and the entire imped- 
ance considered as reactance.) 

The reactance of a condenser varies in- 
versely as its capacity; while the reactance 
of an inductance varies directly, and there- 
fore the preceding formula must be re- 
written and used in the following form: 


CX =C xn 


m 

For example, the scale has 100 divisions 
and the sound is minimum in the phones at 
a point on the wire 25 divisions from E 
(Fig. 6); leaving 75 divisions for n, between 
F and c. Assuming that we use a standard 
capacity value of .002-mf. for C, we may 
substitute these values, giving 

CX = .002 x 75 = .006-mf. 


25 

In all these measurements using a buzzer 
to supply the alternating current to the 
bridge, it is advisable to set the buzzer at 
some distance from the bridge, or muffle it 
in some way; for otherwise it will be diffi- 
cult te determine whether the sound is com- 
ing from the phones and due to the current 
passing through them, or whether it is direct 
noise from the buzzer. (A “high-frequency” 
buzzer is more quiet. See Fig. 4.) 
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--no greater magazine 
published on develop- 
ment of Television - - 
Published every 


other month 











On All Newstands 
TIMEL .Y developments in radio’s latest wonder, 


Television, are published in every issue of 
TELEVISION NEWS—Mr. Hugo Gernsback’s lat- 
est magazine. Rapid advancement in this art 
today is becoming a repetition of the radio cycle 
of years ago. Daily broadcasts are becoming 
more numerous and experimenters are following 
in quick order in building television sets for ex 
perimental purposes. Foresight of its develop- 
ment can be seen by the pioneers of radio—they 
are equipping themselves now with television 
experience. 

The articles published in TELEVISION NEWS 
are of primary importance to experimenters— 
they are simple in construction, understandalle 
and replete with diagrams, photographs and 
illustrations. 


A Brief Summary of the Contents 


How to Build the New 
Receiver 

Full Size Template for Disc Layout 

Television Digest j 

A Short Course in Television 

Baird Universal Television and Short Wave Re- 
ceiver—Construction Details 

Power Supply for Television Receivers 

Simple Elements of a Television Receiver 

How Shall We Amplify Television Signals? 

How to Get Large Television Images 

and other interesting articles. 


Jenkins Television 





Over 175 illustrations, 
Diagrams, Circuits and 
Photographs — Actual 
Photographs of Tele- 
vision Transmitters 
and Receivers. 


COMPLETE 
TELEVISION 
COURSE 








FULL DETAILS IN COUPON 
ABOUT SPECIAL OFFER 


TELEVISION NEWS RC4 
98 Park Place, New York, N. Y. 


Enclosed find $2.00, check or money order Pr. 
ferred, for which you are to send me TELE 
VISION NEWS for One Year (Canada an 
foreign $2.50). I understand that the regular 
subscription price is $3.00 and this Special Offer 
will be void after May 3lst. 





PRI Kase 06 «5 c0snens + cuecesesonmenesanaeatecesesss<e 
ED sik 0th in ccaddcndcensnssbnensesesacess , 
CETTE AND STATE .cccccccccsscsscdccoccscceccccess 
WARRDARRCRERRRARRARAERAANOREUES HOS O04 
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An excellent source of A.C. voltage for 
measuring inductance and capacity is a 
vacuum-tube audio-frequency __ oscillator, 
which does not have the above-mentioned 
fault of buzzers. The terminals of the 
oscillator are connected to the points E and 
F of the bridge. (See Fig. 5) Resistor R1 
controls the amount of A.C. fed to the 
bridge. 

In these measurements, a calibrated vari- 
able (air dielectric) condenser may be used 
as the standard C; with this, a very large 
range of unknown capacities may be very 
simply measured. 

First, the slider is set at the mid-point 
of the length of resistance wire, thus making 
m equal to n. The variable condenser C is 
then adjusted until a balance is obtained. 
Then, the dial reading of the standard con- 
denser C will indicate the capacity of the 
unknown condenser CX; since m and n 
are equal. 
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Fig. 5 
The most satisfactory operation of the bridge 
is obtained with an A.C. oscillator giving a 
good note, 


A midget condenser, Cl, is necessary in 
this measurement so that a balance (at the 
minimum capacity of C) may be had, and 
the zero reading of C taken without the 
unknown condenser CX in the circuit. It 
is required also to bring the balance point 
further up the scale on C when measuring 
small values of CX. 

The effective resistance of the condensers 
enters into the measurement of capacities 
exactly as in the measurement of induct- 
ances; but, in the case of condensers using 
air as the dielectric, this is not very im- 
portant because the resistance of such con- 
densers is almost zero. However, where 
condensers have different dielectrics, (for 
instance, air, and “mud” compositions), 
there will be a considerable difference in 
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Fig. 6 
A wooden base, 8 x 45 inches, will mount a 
one-meter rule as shown; or the “reciprocal” 
scale of the February article may be used. 
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222 $ .80 201A $ .22 
384 60 171A 35 
182 70 112A 35 
183 ‘70 200A 30 


Sensationally LOW Prices 
on Tubes—60 Day Guarantee 


@ CASH — BALANCE C. O. D. 


2% off for - remittance with order — minimum order $10 


ALL PACKED IN ATTRACTIVE THREE-COLOR BOXES 


226 $ 32 280 $ .35 
227 35 210 1.00 
224 50 281 1.00 
245 35 250 1.00 





31 Marshall Street 





RADIO TUBE SURPLUS CO. 


Newark, N. J. 











their resistances; which means that it will 
be impossible to get a silent point in the 
telephones. However, a fair balance point 
can usually be secured. 

Because of the insulating properties of 
condensers, the circuit will be open; there- 
fore, it is impossible to balance this bridge 
with direct current. However, bal- 
ance, with fair accuracy, is generally 
fundamental circuit 


a good 
when using the shown 
in Fig. 3. 

In order to secure a more accurate bal- 
ance with this bridge, it is necessary to 
connect a variable resistor R in one or the 
other of the condenser arms, (X1 or X2, 
Fig. 3.); the proper place is found by trial. 
This will compensate for any resistance 
effect introduced by the 
other condenser arm. The 


condenser in the 
readings of this 
resistance, with and without the condenser 
CX, are indicative of the 
denser under test. This is 
“leaky” condensers. 


losses in the 


a check-up of 


con- 


Construction of a Slide-Wire Bridge 

The connections between the components 
of the bridge are made on the top of the 
wooden base by means of brass straps 114 
inches wide and 14-inch thick (Shown in 
Fig. 6.). The holes for the terminals are 
tapped the correct size. 

The wire used for m and n may be of any 
standard make of resistance wire (such as 
nichrome, German silver, constantin, etc.) 
and its gauge from No. 24 to No. 28 B & S.; 
as these are the most convenient sizes with 
which to work. (Note: Be careful to 
secure uniform wire, for the resistances of 
the two arms of the bridge m and nm are 
proportional to their lengths only if their 
cross sections are equal.) 

The resistance wire is stretched taut 
almost flat on the board, and securely fast- 
ened at E and F to the brass strap at each 
end of the bridge. The meter-scale is 
mounted directly beneath the resistance 
wire, thus positioning the slide-wire about 
vs-in. above the meter-scale. The contact 
slider c may be one of the sharp edges of a 
1,-in. brass rod; the opposite edge being 
soldered to a length of rubber-covered lamp 
cord. Compare Fig. 6 with Fig. 2. 
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Span the World with 4 Set! 


A new radio thrill for you! 
Paris, Berlin, Buenos Aires and other broadcasti 
throughout the world via short waves Enjoy unique 
eign programs from strange lands Your ordinary 
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will operate up to ten tube set, fully guaranteed 6.75 
AC—A B C Power Packs, completely assembled..... 8.78 
Tubes: UX type, 20-day replacement gn intee, No. 210 

$2.25; No. 250, $2.45; No. 281, $1.85; No. 245, $1.25: 
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For Those Delicious German Apple Pancakes — 50c 
THE VILLAGE GROVE RESTAURANT 
72 GROVE STREET, NEW YORK CITY 
DINNER — 90c — $1.00 — $1.25 





Visit the Village Grove Restaurant i Dinner and Then for Laffs 
THE WORLD FAMOUS 
VILLAGE GROVE NUT CLUB 


99 Seventh Avenue, So., New York City 
“In the Heart of Greenwich Village” 
with “NUTSY” FAGAN 


Here’s what the critics say— 
“The goofiest place in town ... I really get a kick out of it.” 
—LOUIS SOBOL, Evening Graphic. 

“Hurrah for the Nut Club—long may it rave."-—RIAN JAMES, Brooklyn Daily Eagle. 
“A fast, furious show, something going on every second.” 

—NICK KENNY, Radio Editor, Mirror. 
“Nothing like it anywhere in the world.”—MARK HELLINGER, Daily Mirror. 
“You can be made to laugh.”—MAE WEST. 


RESERVATIONS — SPring 7-9139 





THE SHOW PLACE OF NEW YORK 
VILLAGE BARN 


with The Sensational Crockett Mountaineers 
and REV. DAVE BARNUM and His DEACONS 
Old-fashioned homestead dinners with dance music 
served from 5 until 9:30 p.m. — $1 by gosh! 
Later on rural entertainment in a rustic setting, square dances, cider, 
’n everythin’ ’till curfew! 
BARN DANCING 
ae 
52 WEST 8th STREET, NEW YORK CITY 
Between Sth and 6th Avenues 
Reservations — SPring 7-4348 
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. 31 ST.- 7“ AVE. 
Exceptional opposite PENNA.R.R. STATION 


in Every Detail 


Tue finer character of THE 
DRAKE accommodations, 
foods and service is reflected 
in the continued patronage 
of seasoned travelers. ..and 





in the extra comfort the 1200 Rooms each 
guest enjoys. Rates begin at with Bath, Servi- 
$5.00 per day. Permanent dor and Circulat- 
Suites at Special Discounts. ing Ice Water. 


THE 


DRAKE 


HOTEL, CHICAGO 
Under Blackstone Management 
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OAS ‘ 99 
The “Air King 
(Continued from page 735) 


If you cannot pick up adequate “B” 
voltage from your receiver under any cir- 
cumstances—and this is a very rare condi- 
tion—then you may introduce a 45-volt “*B” 
battery, connecting the negative terminal to 
the ground and highest positive to the 
“B+” lead of the converter. 


Operation a Simple Task 

And now for tuning in. Turn on the 
switch of the receiver, and see that the 
tubes in the converter are lighted. Press in 
the coil switch at the rear of the converter. 
Then, after waiting for the tubes to heat 
up (which should not take more than one 
minute even with slow-heating tubes) listen 
carefully to your broadcast receiver, for the 
familiar rushing sound in the loud speaker. 
If this sound is not present, turn up on the 
volume control of your receiver. If this still 
does not cause the sound to appear, then 
turn the volume control in the opposite 
direction; for if the broadcast receiver 
oscillates at the high frequency to which 
it is tuned, only a quiet hiss will be audible, 
and you may not be able to tune in a short- 
wave signal. Be sure that the receiver is 
not oscillating; if possible operate it just 
under the point of oscillation, or (if it is 
a stabilized receiver) at or near the maxi- 
mum volume position of the volume control. 
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Fig. 3 
Oscillator coil form at A; schematic at R. 
The “Hi-Lo” switch, shorting F to S, lowers 
the minimum wavelength of tuning. 


Now, very slowly, rotate the tuning dial 
of the converter. If you have had no previ- 
ous experience with short-wave reception, 
recognize now the well-established fact that 
it is easier to pass over the short-wave sig- 
nals within the sensitivity range of your 
receiving system, than to tune them in. ‘The 
loudest short-wave station receivable will 
come in strong at a given position of the 
converter’s dial, yet, possibly, be tuned out 
completely by a movement of that dial 
equal to only one eighth of a division. 

After having tuned in a strong signal at 
one position of the converter dial, try to 
tune it in at another position of the same 
dial. About one third of the number of 
strong stations you will be able to receive 
will come in at two settings of the oscillator 
dial. If interference is suffered, try the 
alternative setting, whereupon this interfer- 
ence may disappear. If it does not, another 
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remedy is to change the setting of the 
receiver dial ever so slightly; thus barely 
altering the intermediate frequency, and 
retune the converter. 

With the switch out and the full eight 
turns used on the tuned secondary, the 
greatest number of stations will be received; 
as most people will listen at night, when 
wavelengths from 35 to 120 meters come in 
strong. Below 35 meters, there is little to 
be heard at night, and around 20 meters, 
next to nothing, because of the peculiar 
behavior of short waves at night. During 
the daylight, however, stations on the lower 
wavelengths should be received. 





Information Bureau 
(Continued from page 742) 


the RCA-Radiotron type of UY-235 “‘super-control”’ 
tube differ from the regular ’24 screen-grid tube 
which it replaces, in circuits designed for its use? 

(A.) As stated in the article, ‘Recent Advances 
in Radio Tube Design,” in the April, 1931, issue 
of Rapto-Crart (page 599), the variable-mu tube 
may take any of a great number of different forms, 
in the design of the elements, to obtain the 
“automatic variation of the mutual conductance” 
of the tube which prevents “cross-talk,” due to 
the proximity of a powerful local station. 

The construction of the regular type °24 screen- 
grid tube is shown at A in Fig. (123. The control- 
grid G1 is wound symmetrically, and the screen- 
grid has two cylindrical meshes: an outer screen- 
grid O. S-G., and an inner screen-grid I. S-G. 

The design of the elements of the new variable- 
mu screen-grid, particularly the RC.A-Radiotron 
type °35 “‘super-control” tube, is shown at B. The 
control-grid G2 is wound with uneven spacing; 
and the inner screen-grid I. S-G. is made conical, 
one end coming closer to the control-grid, and the 
other to the plate. 

The symbol of a type °24 tube is shown at C; 
and a proposed symbol for the "35, at D. 





STATEMENT OF THE OWNERSHIP, MANAGE- 
MENT, CIRCULATION, ETC., REQUIRED BY THE 
ACT OF CONGRESS OF AUGUST 24, 1912. 
Of Radio- —_— published monthly at Mt. Morris, IIL, 

for April 1, 19 
State of New York 
County of New York 
ss. 

Before me, a Notary Public in and for the State and 
county aforesaid, personally appeared Irving S. Man- 
heimer, who, having been duly sworn according to law, 
deposes and says that he is the business manager of 
Radio-Craft and that the following is, to the best 
of his knowledge and belief, a true statement of the 
ownership, management, ete., of the aforesaid publica- 
tion for the date shown in the above caption, required 
by the Act of August 24, 1912, embodied in section 411, 
lostal Laws and Regulations, to wit: 

1 That the names and addresses of the publisher, 
editor, managing editor, and business manager are: 
Publisher, Techni-Craft Publishing Corp., 404 North 

Wesley Ave., Mt. Merris, Il. 

Editor, Hugo Gernsback, 98 Park Place, New York City. 
Managing Editor, R. D. Washburne, 98 Park Place, 
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Mi. Morris, Ill. 
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Sidney Gernsback, 98 Park Place, New York City, 
DD. Manheimer, 98 Park Place, New York City 
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are: None 

4 That the two paragraphs next above, giving the 
names of the owners, stockholders, and security hold- 
ers, if any, contain not only the List of stockholders 
and security holders as they appear upon the books of 
the company but also, in cases where the stockholder 
or security holder appears upon the books of the com- 
pany as trustee or in any other fiduciary relation, the 
name of the person or corporation for whom = such 
trustee is acting, is given; also that the said two para- 
graphs contain statements embracing affiant’s full 
knowledge and belief as to the circumstances and con- 
ditions under which stockholders and security holders 
whe do not appear upon the books of the company as 
trustees, hold stock and securities in a capacity other 
than that of a bena fide owner; and this affiant has no 
Teason to believe that any other person, association, 
or corporation has any interest direct or indirect in the 
a bonds, or other securities than as so stated 
xy him. 
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NATIONAL CONVENTION IZAAK WALTON LEAGUE 
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CROSLEY Electro Dynamic Speakers 


FIRST TIME SOLD AT THIS PRICE 


YOUR CHOICE $6.50 net 


Model “‘A’’—7” Chassis housed in beautiful metal cabinet 
Equipped with output transformer. 

Model “‘B’’—Same as Model “A’’ Chassis only. 

Model ‘“‘C’’—9” Chassis with 900 ohm field and output trans- 
former. Can be used with any set employing 
1-171A or 1-245 power tube. Also can be used 
in Majestic Model 71. 

Model “C’’—9” Chassis with 725 ohnm field and push-pull 
output transformer. 

Model “E’’—6 Volt Chassis for operation on storage battery 
or “A” eliminator. 85 ohm field and push- 
pull output transformer. Can be used with 
sets using the new 232 tubes. Can be con- 
verted for A.C. by use of a step-up trans- 
former and 280 tube. 








CROSLEY Type F | 


Dynacone Speaker 


This Crosley 
Speaker is meeting 
the increasing de- 
mand for an auto- 
mobile radio re- 
producer which can 
be expected 00 
give a full meas- 
ure of satisfaction, 
Dynamic Tone! 





OUR PRICE 
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DRY “B” POWER 


by your’ Service-Department making 
special apparatus to cut down line- 
noises? Now a simple installation of the 


PRICE 
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DRY “A-B” POWER 


DRY “A” POWER 

No More - , alts y F 
Hum-m! Contains no_ liquids. A Regardless of price no Ultra modern design. 
distinct radio bargain finer “A” Power Elimin- Compact. Simple to in- 
‘ that will be of interest ator can be procured. No stall. Only one switch. 
CUT DOWN USELESS SERVICE to the experienced radio need of bothering with Comes complete with a 
CALLS: You will find this article to be buyer. (Complete with expensive “A” batteries. 280 tube ready to oper- 

a money-saver, as well as a money- tube.) For A.C. Current. Complete—for A.C. cur- ate. 
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ee cee ae Png Rag — actin. Pg How OUR 50 OUR OUR 50 
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“MAXIM FILTERAD"” oe a ee 

are over. Works i ‘urrents—Auto- 

aie —eeniren. hoy adjustments—Take A Cc M E 

advantage of this offer now! HANG-UP REPLACEMENT 
ae Say ee CONDENSER SECTIONS 


OUR eden 2-65 


Net 








ELKON 5,000 HOUR DRY © FOR GENERAL REPAIR AND POWER- 
“B” RECTIFIER PACK WORK 
Every Service Man should always have 


on hand several units of each capacity 
and voltage to meet every emergency! 


Type EBH. For “B” eliminators using 
Raytheon BH tube. 
Replaces rectifier tubes in “B” 








eliminator. Dry, solid, rugged. Working Voltage Our 

Not affected by accidental over- Capacity D. C. Price 

loads or line’ surges. Fully Vo Mfd. 500 V. $0.35 

self-healing. Power is much 1 Mfd. 450 V. -45 

smoother, and quieter. 1 Mfd. 600 V. -60 

List Price $6.00 MB non ov: rf 

1 Mfd. 1000 V. -90 

OUR $1 95 - 2 Mfd 400 v. 70 
a et Mfd Vv. ° 

PRICE 2 Mfd 800 V. 1.10 

: oe 1000 V. 1.25 

fd 400 V. -95 

GENERAL ELECTRIC 3 Mfd 600 V. 1.15 


HIGH VOLTAGE FILTER 
CONDENSER MAXIM DRY High Voltage 
3 MFD. — 800 VOLTS ELECTROLYTIC 
CONDENSERS 


For use in modern filter cir- 
cuits. Dealers and Service 
Men may use these units of 
standard size for general re- 





Size: 5x2%x1 Inch. 


Encased in a_e sturdy 
metal container with 8 
inch flexible insulated 


wire leads. Equipped placement and repair work. 
with handy mounting They have 400 V. working 
brackets. voltage—500 V. peak voltage. 


8 MFD. 
Easy to Mount 


PRICE DLs SO Net 


List Price $2.75 


on 95 
PRICE Cc 
Net 


$10.00 per dozen 
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List $5.00 
NATHANIEL BALDWIN 
RIVAL UNIT 


This Nathaniel 
Baldwin unit is 
one of the finest 
made by that com- 
pany. Can be used 
for Phonograph, 
Automobile and 
Portable Radio 
Outfits. 

Order your supply 
today before it is 
too late. 


OUR 
PRICE 6 5 Cc Net 
WESTINGHOUSE 
CARBON 
: a | PIG-TAIL 
RESISTORS 


Fine for AC sets and Power Ampli- 
fiers. 














,000 
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300 25500 40,000 
400 3,000 50,000 
500 3,500 75,000 
700 4,000 100,000 
750 4,400 180,000 
875 5,000 250,000 e 


2 Meg. 
3 Mee. Per dozen 








All offers are F.O.B. New York, and subject to prior sale. 
Terms: A deposit of 20% is required with every order. ! 
Balance may be paid on delivery. Or, deduct 2% if full 
amount is sent with order. e 
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A few striking values from 
l ! Dependable values. The kind that make friends 
for you as well as for us. Merchandise you do 


not have to be afraid of. That's what ye 
- depend upon getting from Radio Circular. 
A record-breaking seller That's why Radio Circular does a business run- 
ning into the millions every year. And that's 
why it will pay you to get acquainted with the 
6 TUBE—SCREEN GRID RADIO real bargains, the sound values and the big 
profits Radio Circular can offer you. 
A wonderful little radio. Looks beautiful and sounds FOR INSTANCE: 
better. Sells an unusually big percentage of customers. a Star Bg tee pone omg a \ A 
. . . . arge wo ce ocusing ashiieght. Sotic rass 
Designed and engineered with every modern improve- corrugated case with Nickeled Head and Bottom 
ment in radio circuit engineering. Cap. Fool-proof switch that locks on and off and 
“a . l fi e } d abi ° l : if ll also flashes for signaling. The octagon Head pre- 
Has an attractive walnut finished cabinet, beautitu y vents rolling and ring on bottom facilitates hang- 
built chassis using 3-224’s ; 2-245’s; 1-280. Employs power § ine. Can be used as a Candle-Light. Equipped with 
d d h ll lif ° » hes aa a Genuine Mazda Bulb and a Bright Star Battery. 
etector and push pull amplification; has automatic Complete with 2 No. 10 cells. An excep- 
Bist wo ec ew sc $65.00 local distance switch; tone control; phonograph jack; § ‘ional value. Usual price $1.00, To YOU 75c 
full shielding; electrolytic self-healing condensors; and Standard Hy-Voltage Uncased Surge-Proof 


“i = Condensers. For general repair and power pack 
To You $ 29.50 matched Dynamic Speaker of outstanding power and work. Small and compact, impregnated in pitch 
. = 




















































tone qualities. Licensed under RCA patents. : ven in leads ———— yates “a a 
" - - e e quic P ections a acec de o 

Set of Triad Tubes ..... $4.75 An outstanding value! A fast seller! Play it up big for aia Gein tes 007%, hun eatlionnen : 
RCA or Cunningham Tubes $7.00 summer homes. 1 mfd.—600 Working Volts, each..... 30c 
2 mfd.—600 Working Volts, each....... 40c 
4 mid.—600 Working Volts, each 60c 
4, mfid.—300 Working Volts, each 25c 


d.—8 o folts, eac 50 
Midget Radio Table Kolster Speaker Gontiner Stach for Mateste “S” Sitechennan 


Majestic Super B ; Majestic Master B; 
Majestic Special Master B. To YOU $2.65 


Artistic design, sturdy, well Here’s the year’s best buy. The name alone, 7 “ 

constructed and beautifully sells it. Kolster magnetic type cone loud- es Ny sect rc whan _— ~ peeing 
finished in walnut. Size of speaker. Dimensions: Height 11 inches, 227—224—280—245 Tubes. To YOU “each OC 
top 11x17 in. Height 28 in. width 11 inches, depth 614 ~ 1.C.A. Test Leads—a convenience to the set owner 





and a necessity for the radio service man or dealer 
Unsurpassed for testing sets and tracing trouble in 
sets where shorts, opens and other defects common 
to radio sets are encountered. Easily attached to 
any meter for testing batteries or any 

electrical apparatus. To YOU, per pair 45c 
Sprague Electrolytic Condenser. High capacity 
in compact space. Absolutely puncture proof, self 
healing. Screw socket facilitates installation in every 


p pe . oe Rated ‘— at 430 volts 95c 
és ” - ». C. List $2.50. To YOU.........only 

Famous Model G Gordon Farrand Gordon Acme 4 Pick Up with volume control. 
Phono = Motor and Turntable The arm is made of genuine Bakelite with a beau- 


. . tiful natural wood finish. Is good looking and will 
First time at this price. Ruggedly constructed Dynamic Chassis ies ae toner ne neg Faithfully 
throughout. Spanish felt gears assure silence. To YOU fe ‘$4.50 
Equipped with automatic stop control. In- 
duction type, no brushes. Easy to install— 


j Weight 10 lbs. inches. 


List...... $9.75 [| List.....%35.00 
} rovou ... *2.50 J rovou... 3.95 5 





New Bosch Speaker. The newest model beautiful 
design and superlative accuracy. Built to withstand 


z ° ‘ . oL ; 4 ‘ the vibrations of deep tones and to reproduce every 
exceptionally quick starting torque. Height Depth shading with surprising smoothness and volume. 
For 110 volt 60 cycle alternating current. 9 in. 7 in. For all types of receivers without adjustment of the 
Proven dependability has made this New speaker or attention to the correct polarity of the 

oan i Width For A.C. cords. Sells readily at $25.00. To 
aoe —— Phonograph Motor and 8% in. Senvent YOU $3.50 
urntable the 4 


FREE Catalog—means money to you 
These are only a few samples of the values to be 
found in our catalog. It is full of items on which 
you can make from 50° to 300% profit. And the 
industry Famed for its simplicity and reliability. Easily best of them is, they are sound, well known, trade- 

installed in all types of radio or phonograph marked articles you can depend upon. 


First time at d . A Send 20% with the order and articles will be 

this price. consoles. Tonal range and fidelity superior to shipped C.O.D. Order any of the above articles 

Make a mice List $30.00 any other reproducing unit in general use. direct from this page. And be sure to ask for the 
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profitand build catalog. It means money to you! 
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| = poe a NEW plan, which saves you money. Stop shopping— 
the lowest prices are right on this page. Yes, lower than in 
our own catalog. Why? Because no house can get out a new cata- 
log every month, but by advertising in this magazine we can bring 





STOP! DON’T SHOP! 


this page and save money. 100% 


you the latest and lowest prices up to the time this ad is printed. 
- watch our competitors and do not allow anyone to undersell 
We meet ANY price on NEW merchandise. Order direct from 


satisfaction on every transaction. 





Dry Electrolytic Condensers 
































NEW READRITE Analyzer 























Mount in any position! Guaran- 
teed never to blow out! Remark aoe alyzer has, sele tor ewiteh 
ably compact and very inexpensive, a = J 4 Mh _ ~ bd 
permitting generous use of filter- testing vi Iaxes of plate, grid, cathode and s« reen- 
ing systems, The greater the mfd. grid done quickly and accurately. Plate « 
capacity empleyved, the less A.C, filament volts, line and power supply ve 
hum remains, 500 volt peak rating, measured. Grid swing test for tubes used 
Ideal for all 171A - 245 power push one butten fer s rid and other t 
packs use two of each capacity fer cther tubes. Makes a ype 
desired for 250 power packs (1,000 simple and t igh ! i at: 
volt peak thereby assured). furnished. Battery is 
continuity testing of trans 
No. Mid. Diameter Length ty and resistance irnistiec ow 
1801 ? % in. 24% in. use of instruments for testing condensers 
1802 ‘ ols ix aiso measuring resistances up to 100,000 olime, 
1804 2"% in Fight scale readings of meters may be used sep- 
1808 $% in. avately with the jack terminals provided. Scale 
1816 BN ir re acing S$ are 0-60-500-600 D.C. volts, 0-10-140 
1824 Na i 700 A.C. volts and 0-20-120 milliamperes. <, and D.C. filament voltages are accurately 
$14 iy y z . 
1832 4% in. measured on the one meter. Strong case with leatherette covering Attwactive. Compact. 
1854 : . 3d Complete. Fills every need for the expert savietnan ot the beginn i radio set ana- 
lyzing. Size 10%x34ex8 inches. Shipping weight 15 Ibe. ist Price 5.00. 4 
Adjustable Voltage Divider | wo. 700—READRITE ANALYZER. YOUR PRICE........... midedcudawien 10 
Designed for extra 
heavy duty It can > 
VARIABLE SLIDES he used in any radio} OA, Double Filter Chokes Earl Power Transformer 
power operated set, - ; Make money revamp- 70 WATTS 
““B”’ eliminators, pow- [| This heavy-duty, extreme- ing the old battery 
er packs, amplifiers, J Jy strong, double filter set. This power trans- 
ete. Especially useful | choke can be used for all former used in Earl 
in all radio set ré-Ftypes of filter circuits, Model 22 receiver 
placement work, used in converting battery experimental we rk, power supplies ‘ ‘BR’ 
sets into power set The correct voltage is amplifiers, receivers, elim- and potentials 
obtained by loosening screws of sliders and | jnators, power packs, con. for: 27's (or 
by moving the latter into the correct posi- [verted sets, ete. Known screer grid ’24’s) 
tion. Voltage cannot vary due te the pecet- fas RC. A replacement hree "é two’71A’s 
liar construction of the resistor and contact [part for all Radiola mod- and one ’S0 rectifler ; 
stider Shipping weight 4% Ib. List $1.50. els, particularly Nos. 33, total current output of bigh- winding 
No. 2275—Divider, 10,000 Ohms, 17 and 18. Each choke at maximum output (about 200 volts) is 80 
BG MIR soc cccccresccsusvccsene CI D.-c. resistance, 500 ohms, ma. High esttage secondary, filament wind 
Connected in parallel, these ing for °27’s, aml for ‘71A’s are center 
No. 2276—Divider, 25,000 Ohms, 75 double filter chokes have a rating of 15 Hen- | tapped. May us used in any number of 
— error ty Cc ries at 160 Mills: connected in series, 60 Hen- combinations, Suitable resistors, a couple of 
—<— ries at a Mills - rn Lassen in heavy metal | j-mf, filter condensers, two ao beng chokes 
case W ith special insulating compound. Size an y-pass condensers complete fine power 
Peerless ABC Power Trans- [oii yi53) e250" shipping ‘welsht 6 Ibs, pack. Sie 3% x 3 x 2% inches. 16" long 
on leads and full wiring directions. Shipping 
former—80 W - List Price, $10.05. 90 weight 5 Ibs, List Price $7.50. $1-73 
As ood in - urier No. 8336—YOUR SPECIAL PRICE. c No. 1410—YOUR SPECIAL PRICE 
odel 65°" chassis, 
Plate, eontrol-grid, a m - 
sereen - grid, fila- 250” A.C. Power Transformer Professional Telegraph Key 
ment | voltages | for 7 This power trans sformer vr 1 for telecraphy 
yp supplies currents for five oa ee 
two ‘45's, . a it) actice, 
ee rs oo Ms. 1 = v alt —_— tubes house-t : commu- 
tie reproducer bias- pom nt gh le ' = a - eation a keying 
ing potential recti- oa “eer sige ‘ 30, means in test circuits, 
fler). Has approxt- PAU EEE oil two ’Sl’s Ai 5 etc. Mounted on heavy 
oe ae oa oe od MME or 224 (if suitable resist- mmlcanite 
re Fe raped, ano. mae ance is used) and 750 eee oe prboe sme 
ke , ye volts. Full wave “‘B” and | to telegrayh on t eireul A ” * 
sec for’ low or ‘C."" Entirely shielded in | or together. A wonderful c ance to 8 
orrect replacen vent : maotal. 1°,x4%4x6%% inches | commercial telegraph key with sturdy ' 4° -in. 
120 volts, 50 or 60 eye imensions 4x4x high. Weir sht 15 Ibs. For | silver contacts! Handles a lot of power. Ship- 
St, in. Weight 6 Yb $ List ein. 00. 2 G5 | 110-120 volts, 50-60 cy. ‘les. List $20. $3-75 ping weight 2 lbs. List price $3.50. 70 
No. 1403—YOUR PRICE $ 9 | No. 1412—YOUR PRICE........ No. 1625—YOUR PRICE.......... Cc 


Kolster Speaker Chassis 
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NEW SUMMER EDITION 










































Utah Dynamic A.C. Power 
Speaker—Model 334A 


116-volt, 60-cycle 
A.C. light socket 
empty for field 

ation Ww it h 






shouse dry 





Weight 19 Ibs, It 


i860 6one)— oof the 
most powerful « 
well as best re- 
producers in the market 
List Price $50.00. 

No. 1506—YOUR SPECIAL PRICE 





9-imeh cone | 
$7-45 


Kolster Power Transformer 
ATTS 





5 
Will supply = sufficis 
current and voltaze 
push-pull °10’s, ir 
junction with type 


half- wave rectifiers. T 
-volt secondary out 








I just below 
rated) maximum for ty; 
24 and °27 tubes ! 
will last much lor 





than when heated from 
a higher-v« 


former. Four 





secondaries are r as f 
lows: Secondary 81, 7.5 3 1 a.: 3 
center-tapped 7.5 ‘ A.; 1.5 \ 
1.25 A &4, 2.235 V., “1.65 A.; 85, 7 
V., 90 Ma. Primary is tapped for low l 
voltage For 110-120 volts 6-60 cycl 
444 x 414 x 41% inches. Shipping wei 


12 Ibs. List Price, $19.50 $455 
No. 4336—YOUR PRICE 





NEW! NEW!! 
Superheterodyne S-W Converter 


Positively greatest converter ever built, It brings 
in European stations daily, clear as a bell 
At last a 
Wave coi 
that con verts. ar 
broadcast set into 
a superheterodyne 
short-wave r« 
er. Employs t 
tubes 
covers fron 
meters N 
r-in coils! C¢ 
switch is used tc 
wave 
Single 
dial control, r 
body capacity, nc 
squeals, This con- 
verter has built- 
in filament trans- 
27's All you need 






227 





to heat the three 2 


former 






















May | nnected directly fe E E ? to cbtain from your receiver is a positive I 
a ” connec La € tave 5 > s ! 
tin the plate circuit of type - The new Summer Edition of our greatly en- ve tage rtp ¢ a Boh ee of the 
“IZA tubes; or to higher larged RADIO SERVICE TREATISB has ao Peart * s« “imple a child can operate i 
power tubes through an out- ust come off the - - S you sage: bate Size yx10x3 snan Shipping weight 8 1! 
put device, In push-pull cir- ter Issute, you wi ike this one a hundred- wa ALVA . 
_ po may be con- fold. It ecntains some 75 new hook-ups, cir- No. 1614—Super Converter. List $15-°° 
ete vd from plate to plate. cuit diagrams; and some 350 illustrations Price $25. Your Price (less tubes) 
ch cone’’ type, Paper- POSITIVELY THE GREATEST BOOK EVER 
batt is prevented by a PUT OUT BY ANYONE, Among the new . : ° : 
nel damper; bass notes matters listed are: Genuine Magnavox Microphone 
are well reproduced due to a VACUUM TUBE TREATISE, with many il- Do Your Own Home Phonograph Recording 
the “‘free-edge™” effect. Its lustrations; full page Vacuum Tube Average Made by the world- 
malt dimensions make it Characteristic Chart; How to Take Care of famous Magnavox Co. 
clizible for use in home- re a Your Tube How to Connect Phonograph While originally made 
constructed midget ae. Pick-ups; Improving the Tone Quality of Old 4 —— | the — 
ec s with 6 ft. cord. Dimensions + A Sets: Connecting Additional Loud Speakers; t is easy to screw 
n rae ‘A nches. Shipping weight 6tg Ibs AAV aA all fully illustrated with diagrams. ogg By = ¢. Sidi as an 
List Price, $18.00. 280 AND Other articles: Modernizing Old Radio Sets; = a te. The site bee kets 
We. _(980-—-VOUR_FRICE RADIO BARGAIN eo ees ornate: tee Ree micr phone at the best speaking distar 
r lection of Tubes; Push-Pull-Amplifiers; Re- eee ah : gg” Sa t < 
A.C Short W ave Converter CATALOG placing Audio Transformers; Phono Attach- oo . on Rig mag Ani C 
The thrill of tuning In Foa Rani Servicemtn-Raoornicians- Rano Deaers ments: How to Choose Power Transformers; nlete eo traps and buckle to fit ‘around 
sort waves is yours, Voltage Dividers; Wattage of Power Trans- . . nn resect Aggie 
Ab . oe gp RADIO forn e! Selecting aml Ins stallir Rey laces 7. Shipping os ght i —” 
nect this short-wave ment Parts in Radio Sets; Filter Condene Pat itaciia ones — = 
converter to your TRADING Co. sers; Repairing Eliminators. List Price, $10.75. 1 55 
broadcast receiver, no No. 161(0—YOUR SPECIAL PRICE 
natter at » re- ‘or WRITE TODAY. Enclose 2 cents for post- 0. 
pest phevy eh 1 - Naw Ve ~~ Nata age. Treatise sent by return mail. 
gir net Bo High-Voltage Condenser Units 
> gas gg We guarantee these con- 
0 ‘o Y 
phus-tn coils. Cotis. | MONTHS GUARANTEED NEONTRON TUBES a 
supplied with outfit. Converter has Duiltets Sokt on a 6 MONTHS FREE REPLACEMENT GUARANTEE are ideal for general re- 
fine aie tr “Posse ; a th ng oy an BASIS, PROVIDING TUBE LIGHTS! All tubes are carefully placement purposes and can \ 
sae ued ehtnin deena Moen pore FE mca “ - meter-tested before shipment, and carefully paced. Do not be installed in any new } 
positive “B" voltage, anything from 45 Ps confuse these HIGH QUALITY tubes with any other “‘low power-pack. All condensers 
180 volts. Voltage ies aakeicae No unatar priced” tubes—our low prices are possible because we do & are furnished with 8-inch 
tation of the receiver. No tricky regenera VOLUMB. business! ; - : ; J ee = tinned push- 
tion control, only a single, smooth-operating Choice of Choice of Choice of | Choiceof} NEW ack” wire. 
lial to manipulate. No squeals, no grunt 226 112A 245 229 ry 600 VOLTS | 800 VOLTS 
ing, no body capacity. AN parts for 3-tube 297 200-A-199UX 280 210 — Cat. Mfd. Your Cat. Mfd. Your 
ort-wave converter, including cabinet, with 171 A 199UV 120 171 | 250 : No, Capac. Price | No. Capac. Price 
filament transformer, complete instructions } + é pte “sé ‘ ? on 1702 im $0.25 | 1706 ' $¢ 
and pictorial diagram, Shipping weight 8 Ibs 201A 224 281 23 1703 ; 30 1707 > =0 
List Price $20.00 9.45 Son pees ne —e | 1704 2 ‘40 | «(1708 4 105 
No. 1617—YOUR PRICE, less tubes $ . 63e each 69e¢ each | M9c each | $1.58 each | $1.08 each 1705 4 60 | 
WE ARE A WHOLESALE HOUSE AND CAN- 


NOT ACCEPT ORDERS FOR LESS THAN $3.00. 


If C. O. D. shipment is desired, please remit 20° 


remittance, 


If full cash accompanies order, deduct 2°, discount. 
stamps. 


Send money 


which must accompany all orders. 


order—certified check—U. 8. 


Radio Trading Co. 
23 West Broadway 
New York, N. Y. 


ORDER FROM THIS PAGE. 
prices from time to time in this magazine. Get our 
big FREE catalog for the greatest Radio Bargains. 


Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 


You will find special 
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Ohé Entire Yorld~or 














SUPER 
WASP 





UNIVERSAL Ws RECEIVER 


Pilot’s wonderful wave band changing switch, incorporated in the new Universal 
Super-Wasp, revolutionizes the short wave art. No longer need numerous coils be 
changed to cover the various wave bands. Nolonger need dial settings change each time 
the same distant stations are tuned in. You can log permanently all the stations you 
can get throughout the world, you can tune from the short waves to the high ship waves 
without removing your hand from the single control knob. 





Universal Features Revolution- What You Can Get on the 
izing the Short Wave Art UNIVERSAL Super-Wasp 


Complete coverage all wave bands from 15 to 650 On the short waves are hundreds of relay broadcast- 
meters without coil changing. Complete A.C. oper- ing, experimental and amateur stations trans- 
ated chassis in cabinet. (Also available in battery model) mitting voice and music; actually thousands of 
All Metal Chassis. “ 
Highly sensitive and selective circuit. 

Screen Grid TRF amplifier plus Screen Grid 


amateur and commercial stations sending code; 
numerous trans-oceanic and ship-to-shore tele- 


Detector. phone stations; dozens of television transmitters; 
227 First Audio Stage. and police radiophone stations in many cities. 

Two 245’s in push-pull output stage. On the broadcast ranges, the Universal Super- 
Stations can be logged permanently on dial. Wasp covers the full maximum and minimum 


Regeneration control does not alter tuning. 


tm Ere = ada limits, bringing in broadcasts never heard on the 
rovision for Phonograph Pick-up. 


average broadcast receiver. 





ee ‘i. Front Panel. NOTICE TO ‘*HAMS”’: Above broadcast ranges, the Uni- 
uminat lals. Pilot will continue building : . s s 
i Me aa he cctdhesh SemeeSinae te versal brings in ship and shore sta- 
= kit form for licensed amateurs tions on 600 meters. 

Most advanced construction yet | and others who want tospread What other receiver offers you as 
used for short wave work. the tuning on their pet wave : > : = 

In kit form for easy home assembly; hands and add theirown audio much radio with as little effort? 

one . r Z . A. C. , D . 

no drilling or cutting, all parts fully | ‘2‘"7<* ae Spe Canny Ask your dealer for a demon- 
prepared. stration! 











Pilot Universal Super Wasp *97@)°® a. c. Model (K-136) in Kit Form 


PILOT RADIO & TUBE CORP., Lawrence, Mass. 


oe Chicago: 234 S. Wells Si. New York: 525 Broadway San Francisco: 1278 Mission Street 


OFFICES IN PRINCIPAL COUNTRIES OF THE WORLD 


























Acain Supreme engineering vision and 
insurance against early obsolescence writes 
its record in radio servicing progress. When 
the SUPREME SET ANALYZER (known as 
Model 90) was introduced, it was prepared 
for the advent of the new pentode sets. The only 
Analyzer already provided with adequate meter 
ranges and switching facilities for all tube tests 
and circuit analytical indications of the new 
space charge (pentode) power amplifiers. When 
the pentodes arrived Supreme was waiting for 
them. 


ell mol VT hs44 8 


Dealers Net Price, 


F. O. B. Green $7 950 


we 8 al ee a 4. 
wood, Miss We 4 [ ‘ 

, = can’t service today’s radio 

with yesterday’s equipment. 


So when you buy an ANALYZER 


now to replace the one incapable 
of giving a modern complete 
service, profit by the experience 
of more fortunate radio-men and INVEST 
in endinceting tecement and leadership— 
choose the PREME ANALYZER, the 


instrument with the one ‘‘wonder- 
meter,’’ whose flexibility will prove as- 
c D, 


S ETS a new standard in oscillator design. 

Hundreds were glad to wait for the ‘‘Supreme’’ 

Oscillator, (known as Model 70) placing orders 

in advance of delivery date, April 15th. The SUPREME DIAG- 
Radio World recognizes Supreme’s reputation in NOMETER_  400-B 
Service Instruments “‘SUPREME BY COM- and SUPREME 
PARISON. - _ a TUBE CHECKER 

lator an utput-Ohm % > > . 

Model 70 covers queentaadliote iceammaaer ena — 90 eC. Model 19 are also 
to 550 K. C., and broadcast range of 550 to 1500 K. C. Operates adaptable to F en- 
from A. C. or D. C. 110 volt line or self-contained batteries. tode servicing. 
Completely shielded—tapered output control. Output meter Write for instruc- 


of rectifier type is also provided with resistance measuring range ° 
of 0 ohms to 1 megohm. tions. 


Supreme Oscillator Model 70, Less $ . 7 . 
rube and Batteries, Deal- ¢ 15 Keep pace with radio service progress—place your order today. 
ers Net Price, F. O. B 49 ‘j . 


Greenwood, Miss 


muster eaters Nev Price, $3Q00 SUPREME INSTRUMENTS CORPORATION 
ate estos eae 404 Supreme Bldg., Greenwood, Miss. 


for combined Oscillator, Output- Distributors in all Principal Cities. Service Depots in New York, Philadelphia, Pittsburgh, Chicago, 
Ohmmeter and Acces- $ 00 Kansas City, San Francisco, Seattle, Toronto 

sories. Dealers Net Price 5 Foreign Division: 130 West 42nd St., New York City 

F. O. B. Greenwood, Miss ial Cable Address LOPREH, NEW YORK. 








